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WIDE FIELD ROENTGEN THERAPY 
WITH REPORT ON CLINICAL INVESTIGATIONS, 1920-1938* 


By S. GILBERT SCOTT, M.R.C.S., L.R.C.P., F.F.R., D.M.R.E. (Camb.) 


Consulting Radiologist London Hospital, Hon. Radiologist British Red Cross Clinic for Rheumatism, 
Hon. Physician Radiologist Charterhouse Rheumatism Clinic 
LONDON, ENGLAND а 


quens were several reasons why I 
chos&*‘Wide Field Roentgen Therapy" 
а$ my subject when invited to deliver the 
“Mackenzie-Davidson Lecture at ће An- 
LER Congréss of the British Institute of 
Radiology. In the first place the method 
had been under constant investigation for 
~ nearly twenty years and had always been 
to^me a subject of very great interest. 
Secondly, I consider that it will be in the 


est advances will be made in the future. 


. Finally, I came to the conclusion that the 


time was ripe and the occasion. appropriate 
for me to render an account of investiga- 
„tions that were commenced at the London 
“Hospital if 1921 when I was Director of 
the Radiological Department. 
‚ Originally the object of the investigation 
was be 9 determine whether wide field roent- 
therapy. could’ influence, that is pre- 
vent; the formation of secondary deposits 
in malignant disease especially in car- 
‘cinoma mammae. It is only in the last 


e eight years Fan d has become evident that 


this method roentgen therapy has a 
: much wider scope when applied to the less 
spectacular benign conditions. 


I realized, as anyone with a wide ex- 
perience of cancer in general and of car- 
cinoma mammae in particular, nfust realize 


‘only too well, that it is rare for the pra 


growth to destroy the host. The fact that 
it is the metastases that do all the Killing. 
must be faced. From the earliest history 
of medicine it has always been the forma- 
tion of secondary deposits that has ren- 
dered abortive the various methods de- 


. vised from time to time for the destruction 


of the primary growth, whether this be 
through the agency of hot irons, surgery, 
roentgen rays or radium, etc. For this 
reason I have always maintained that even 
if total destruction of the primary growth 
were possible in 100 per cent of cases the 
effect on the cancer problem would prob- 
ably be negligible; consequently whether 
it be roentgen rays produced a? one million 
volts or radium in bulk, that is applied 
locally for destruction of the primary 
growth, a cure cannot reasonably be ex- 
pected. 

Until it is ; generally appreciated also 
that só-called deep roentgen therapy 1% not 
n nly method of roentgen applicatien 


that cancer is not the only condition 


* ‘Abstract of the Mackenzie-Davidson Memorial Lecture, delivered at the Annual Congress of the British Institute of Radiology,” 


December, 1937. 
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that can be benefited by roentgen rays but 
- little progress in radiotherapeutics can be 
hoped for. The radiological departments of 
all hospitals «re at present dgsigned pri- 
marily-for the treatment of cancer by the 
"deep roentgen-ray" method, but it is no 
use hiding the fact any longer that in this 
disease the ultimate results, from the cura- 
tive point of view, are disappointing, al- 
though the palliative effects may often be 
spectacular. | 
In any case it is surely wrong that the 
energies of a radiological department 
should be entirely devoted to the treatment 


of an interesting but rare disease like : 


cancer, to the exclusion of the less spec- 
tacular but more prevalent benign condi- 
tions which are known to. benefit from 
roentgen irradiation. 

The problém therefore in 1920 was to 


find some method that had a reasonable . 
chance of preventing and destroying me-: 


tastases. This vital problem has yet to be 
lve 7 

ince the beginning of radiotherapy the 
application of roentgen rays has always 
been to a limited area, and consequently 
the biological effect has been limited to 
this area. Obviously, therefore, this re- 
stricted application of roentgen rays can- 
not be expected to have any influence 
whatever on preventing the formation of 
metastases or of destroying secondary de- 
posits which more than likely are scattered 
throughout the body long before they can 
be. detected clinically. The localized irra- 
diation of the "gland areas" must be 
equally ineffective. Obviously, therefore, 
if the power of destroying malignant cells 


- within а localized area was to be extended . 


td the destruction of these.stray or wander- 
ing malignant cells, the whole body would 
have to be submitted to irradiation. The 
question would then arise whether the dose 
necessary to accomplish this destruction 
might not at the-same time dest the 
hast. A certain amount of research Work 
that had some bearing on this problem had 
ebeen carried out during this period (1921). 
The conclusions were as follows: 


E .. 
. 4 , [1 
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(а) А large dose ef roentgen rays was 
found to be detrimental to health and 
eventually caused death of the animal 
—while there was .ап increased sus- 
ceptibility to tumor growth. 

(b) Smaller doses, while detrimental to 
health, did not endanger life. 

(c) Still smaller doses not only improved 
health but reduced. susceptibility to 

tumor growth.2345.6 

The-whole animal was exposed to irra- 
diation. The last of these findings (c) 
formed the foundation of wide field roent- 
gen therapy. . ; 

It must be clearly understood that there 
is nothing antagonistic between the inten- 
sive local application of roentgen rays— 
namely, deep roentgen therapy—and wide 
field roentgen therapy any more than there. 
is between surgery and medicine. Each is 
used for a specific purpose. Deep roentgen 
therapy which produces a direc local de- 
structive effect might be called surgical 
radiotherapy; wide field roentgen therapy 
on the other hand, as will be shown later, - 
results in an indirect or constitutional 
effec: and for this reason might be termed 
medical radiotherapy. In cancer both meth- 
ods are probably necessary, one to destroy 
the primary growth, the other to prevent 
the formation of metastases. I purposely 
refrained from publishing the results of 
this prophylactic method, although at the 
London Hospital a large number of cages 
had been treated over a number of years. 
The fact that the majority of patients 
treated belonged to the rovingepopulation™ 
of the East End of London made it possible 
to follow up only about 1 per cent of cases 
over a period long enough to estimate 
results. I have no hes?tation, howevB, in 
saying, even in the absence of statistics, 
that wide field roentgen therapy undoubt- 
edly seems to possess, in a certain per- 
centage of cases, che power,of reducing the , 
possibility of the formatida of secondary 
deposits. At any rate there is sufficien& 
evidence to justify some cancer research 
body continuing this investigation into 
prophylaxis. This new method of applica- 


ry „шек “А 
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- tion certainly opens up few lines of therapy 
; worth investigating on a large scale. 


HISTORY 


Thanks to the generosity of Mr. scai 
at that time a member of the House Com- 
mittee at the London Hospital (1921), it 
became possible to install a specially de- 
signed apparatus for this investigation. 

The early machine consisted of two 
roentgen-ray tubes, one in front and the 
'other behind the patient, activated sepa- 
rately but running simultaneously. The 
tubes were so arranged that at 12 inches 
the radiation field included the whole 
trunk, back and front (Fig. 1). “The result- 


DEVELOPMEMT OF WIDE-FIELD X-RAY THERAPY ^ 


` 1221 1937 - 
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Fro. 1. Development of wide field roentgen 
therapy. 


ing flooding of the tissues, unii Qentgen 
rays of long-medium wave length*(0.095 A) 
. made it essential to ascertain whether the 
patient might not be detrimentally affected 
and whether he would survive the treat- 
ment. | | 
ft was about this time that detrimental 
blood changes, usually a leukopenia, were 
being reported as occurring among those 
working with roentgen rays or radium. Tt 
was with some trepidation, therefore, that 
the first cases. were submitted to this new 
method of roentgen application. No record 
be found of this method having been 
tied previously. Several illustrations were, 
however, found in an old German book on 
radiology (Fig. 2), suggesting this idea, 
* but the text made it clear that for tech- 
nical reasons if was never carried out. If 
it had been developed, I am sure that radio- 
therapeutics would by now be in a much 
more advanced state. 
The first 50 cases treated by this method 


Wide Field Roentgen Therapy 3 


were closely watched and a careful record . 


: of the blood was kept during the first 


year. Curiously enough, the ultimate re- 
port of, кү on thèse cases was 
essen ially avorable; a general improve- 
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OD PRINT OF XRAN “BATE? 


ev PROF. DESSAUER. 


. Fro. 2. Old print of roentgkn-ray 
*bath" by Prof. Dessauer. 


ment in health and. in the blood picture 


was a constant feature. . 
: This at least meant that no Nis 


' being done, but it was not till some ten 


years later that the real significanee of 
these. findings became recognized. 

- Wide field roentgen therapy now became 
established at the London Hospital as a 
routine in all cases of malignant disease, 
being used in conjunction with any local : 
application (deep roentgen therapy) to the 
primary growth considered necessary. 

These investigations were continued up 
to the time of my retirement from. the 


. London Hospital in 1930, after twenty-two 


years” as Director of the Radiological De- 
partment. Thanks to the facilities granted 
by the Charterhouse Rheumatism Clinic, 
it has been possible to continue the work, 
but only in relation to benign and ес. 
matic conditions, it being realized that, 
owing to the want of facilities, the cancer 
problem had for the time being to be 
a d, hoping that later some’ cancer 
res h body might carry on the investiga- 
бор | : . 
arly in these clinical investigations I 
realized that further advance in this. 
method of roentgen-ray application was 


Cr 


t lz / AE 
4 
{ 
not to be expected until some tangible test 
could be found that would register, the 
constitutional change or effect} поў: so 
clearly dem@nstrated by the clinicali;re- 
sults. ` 
Owing to the practical dificulti ; efforts 
to obtain this evidence from the examina- 
tion of urine, feces, blood and saliva, etc., 
at periods before, during and айе? irra- 
diation proved abortive. The effect on the 
sedimentation test, however, was found of 


some value, but unreliable. It was the 


preliminary work of Bendien that made 
the introduction of the differential sedi- 
mentation test possible. When Dr. Coke, 
of the Charterhouse Clinic, suggested five 
years ago (1933) that the method might 
supply the information I was wanting, I 
must say that, owing to the complexity 
and delicac of the technique, I was very 
sceptical of its practical value; neverthe- 
less, it was decided to test it out in this 
research jT his test, a serological sedimen- 
Beni qe now been carried out in a large 
number of cases treated by wide feld 
roentgen therapy and has enabled this 
method of treatment to be developed along 
more scientific and less empirical lines. I 
have come.to compare its use with that of 
registration of the body temperature. Its 
actual value lies in the fact that it seems 
to supply information as to (1) severity of 
the infection; (2) degree of toxicity; (3) 
amount of resistance, and this with a con- 
siderable degree of accuracy. It also, as 
will be described later, gives information 
that is of some assistance in regulating 
dosage. With wide field. roentgen therapy 
there is a “saturation” point that can be 
recognized.*Dr. Coke states that the differ- 
ential sedimentation test has shown: 


a) that serological changes can be observed as 
the result of exposure of X radiation, given 
by the wide field radiation method in com- 
paratively small doses. 

b) That having apprehended the паге of 

. such change, the test has been applie a 
means of controlling dosage and ofer- 
dosage that is over-saturation. 


The investigation so far indicates that 
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to reach the optifhum effect, the patient 
should Бе kept! as near as possible to the : 
satürátion point, over- or under-saturation 
being avoided. All the skill of a physician 
is therefore required to estimate the effect 
of each tréatment. Those using deep roent- 
gen therapy will hardly appreciate that the 
difference between saturation and over- 
saturation may in some instances be only 
a matter of 10 r when using wide field 
roentgen therapy. 

Whether the differential sedimentation 

test will ever become generally established, 
I do not know; however, these investiga- 
tions have clearly demonstrated that it 
possesses a definite value in this method of 
roentgen treatment and in difficult cases 
I would not like to be without it, but it 
should be realized that its use is not essen- 
tial to the treatment and that good results 
can be attained if careful attention is paid 
to the effect of each individual treatment. 
From the point of view of these investiga- 
tions, therefore, we have in the differential 
sedimentation test a means of registering 
an effect of wide field irradiation on the 
organism as a whole. This fact has ac- 
counted for the advance in technique in 
recent years. 

Let us now consider the fundamental 
differences between deep and wide field 
roentgen therapy. It may be said at once 
that the only thing in common is the use of 
the same agent. Deep therapy means the 
use of roentgen rays of very short wave 
length; thick filters; small radiation field 
large doses. The effect is of a ‘destructive. . 
nature. The radiation beam is locally ap- 
plied to some objective sign of disease, such 
as a tumor, enlarged ,glands, etc. the 
mass so treated disappears, the result i 
considered satisfactory, ignoring the fact 
that this mass may be but the manifesta- 
tion of a constitutional condition. A mass 
of glands in a case of Hgigkin’s disease ° 
is an example. Such a mass may rapidly, 
disappear under the influence of roentgen 
rays, but the effect on the disease as a 
whole is hegligible—other glands will even- 
tually develop throughout the body. The 
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condition, stamina, age, ètc., of d patient 
does not suggest any adjusuitent. of dose. 
If he does not survive the treatment, the 


fault lies with the patient and not with the . 


radiologist! The motto of deep therapy 
may be said to be “the larger the dose, the 
better the result." One is rather inclined to 
think that under these circumstances the 
patient comes to be looked upon as “ѕоте- 
thing" attached to a tumor! This method 
of roentgen-ray application may, I think, 
be described as surgical radiotherapy, and 
undoubtedly has its dangers and the.reac- 
tion unfortunately often lowers resistance 
beyond recovery in the case of an enfeebled 
patient. 

It may be thought that the only feature 
of this new method of radiotherapy lies 
in the fact that the rays are applied to a 
large, instead of a local, body area. This is 
wrong. The whole principle is different, 
requiring an entirely new outlook and a 
readjustment of ideas. 

Wide field roentgen therapy entails the 
use of roentgen rays of medium wave 
length, light filters, large radiation field 
(the whole trunk), optimum distance and 
small doses (comparative). The effect, 
moreover, is not local but generalized or 


constitutional. Briefly, one treats the dis- 


ease through the patient; the patient, in 
other words, receives all the attention and 


.not the outward manifestation of the dis- 


ease. These investigations go to show that 
in some complex way the patient's resist- 
ance can-be raised, he is thus able to 
establish an ascendency over whatever 
pathological condition he may be suffering 
from, and if the response is satisfactory, 
the pgtient will be in a position to cure him- 
self irrespective of the disease. In other 
words, if the findings of these investiga- 
tions are confirmed, then the necessity for 
treating each disease as a separate entity 


‚ twill cease—a sofgewhat revolutionary out- 


look. ; 
It must be realized that it is natural to 
be well and unnatural to be ill, and that 
illness or ill health is nothing more than 


`- evidence of a breakdown in this resistance 
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to di is€dse. Nature is always striving to 
keep us fit, i in the same way that she readily - 
repairs “any damage, such as fractured 
bones, жоц, etc., but she cannot have a. 
separate defense against every disease. Our 
conception of disease is arbitrary and 
therefore the names of diseases mean noth- 
ing to her. She cannot, for instance, have a 
special defense for typhoid and another for 
pneumonia. Her methods of defense must 
therefore be of the simplest kind. If means 
could be found of keeping this defensive 
power up to maximum and of restoring 
it when for some reason or other it has 
dropped below normal—that is, a lowering 
of resistance—an incalculable blessing 
would be conveyed on mankind. There is 
fortunately something described by Herna- 
man-Johnson as “that innate £endency of 
the body to swing back to or rhythm of 
health—vis mediacatrix naturae.” 

It is not improbable that an individual 


who is born with a high resist Mage and  . 
retains this during life, is the one 


reaches a ripe old age. 

I have deliberately allowed myself to 
indulge in what some might call fantasy, 
with the object of accentuating the funda- 
mental differences between the two meth- 
ods of roentgen therapy. The principles 
and objects are so entirely different. I am 
inclined, therefore, to describe the wide 
field roentgen application as medical roent- 
gen therapy. In contrast to the surgical, 
or deep, roentgen therapy, it is the smaller 
rather than the larger dose that gives the 
best results. It might be said that with 
deep roentgen therapy it 1s the tumor that 
is treated and with wide field roentgen 
therapy it is the patient. The introductione 
of short wave roentgen therapy, with the - 
additional influence of physicists, has led 
the radiologist to substitute physics for 
biology; thus he has become more of a 
technician and less of a physician, a state 
of affgfts that unfortunately cannot fead 
to anf real advance. 

There has always been that tendency to 
treat the objective sign or signs of disease 
rather than the disease itself. If a patient 
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has a lump or a pain and this objective sign 
disappears with treatment, it is often er- 
roneously concluded that he has reaped 
some real benefit from the treatment, until 
the objective signs return in some other 
part of his body, when it is realized that he 
is suffering from some constitutional con- 
dition, the primary cause of the objective 
signs. 

In the course of these investigations, this 
fact has always had to be kept in view and 
additional evidence of improvement has 
had therefore to be looked for in directions 
such as an improvement in the blood 
picture, sedimentation rate, increase in 
weight, improvement in appearance of the 
patient, texture of the skin and, above all, 
the patient being conscious of a feeling of 

“well-bein 

The trial of this method in a large num- 
' ber of cases, embracing many pathological 
groups, has definitely shown that no two 
patieng# respond exactly alike—that the 
nse is greater in the young patient— 
that there is no danger or possibility of 
damage in the application of this method, 
provided the principles are understood and 

the technical details followed. i 


THEORY OF, ACTION 


This research work has made it ‘quite 
clear, therefore, from clinical results зо far 
obtained that the whole ‘ ‘makeup”’ of the 
patient or individual can be influenced by 
wide field roentgen therapy. How does this 
come about? What evidence is there to 
support this contention? What is the evi- 
dence that resistance to disease can be 
raised by this method of roentgen-ray ap- 
«plication? Will it ever become possible to 
register this essential resistance and will 
means ever be found of keeping it up to a 
maximum? All pertinent questions. It is 
humiliating to think that the medical pro- 
fesgion can do so little to prevent’ such 
complaints as the- common cold dk 
enza. In fact, doctors are unable to 
their real worth until it comes to di 
or treatment. We want specialists of health 
as well as of disease. The evidence so far 
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obtained strongly DR the idea that 
this power of resistance to disease is in some: 
complex manner bound up with the uni- 
form ‘functioning of the ductless or secre- 
tory, gland system as a unit, an imbalance 
of which may mean a depression of this 
resistance automatically followed by the 
risk of disease or ill-health. My contention, 
which of course requires much research 
before it can become established, is that 
wide field roentgen therapy .can restore 
this endocrine balance. The sensitivity of 
glandular tissue to roentgen rays in dis- 
eases of the thyroid, spleen, etc., is already 
well established, but the possibility of in- 
fluencing the ductless gland system as a 
unit with the possibility of preventing 
disease has not as yet been considered. 

Hirsch (1925) points out in his book 
“The Principles and Practice of Roentgen 
Therapy” when dealing with this subject 
of the effect of roentgen rays on secretory 
gland tissue, “that with proper small doses 
a stimulation of the secretory functionsis 
produced. 

“With proper moderate doses inhibitory 
effects with restitution. to normal of the 
secretory function.may be produced. 

“With /arge doses the effects of degenera- 
tion and death of the particular tissue тау. 
be produced. 

“The effect of X-rays on the function 
of ‘a secreting tissue might therefore be 
expressed as follows: Destructive dose 
100%, inhibitive dose 75%-50%; stimula- 
tive dose 35-25%.” - 

Of course I do not know on what ids 
ity this work is based but these investiga- 
tions tend to confirm the findings. At any 
rate; there is here a vast field for Nc re- 
search worker. j 

It'has been suggested that the preserva- 
tion of à high resistance should prevent or 
at ariy rate reduce the possibility of disease 
but to próve this will reqfire considerable? 
investigation. 

Mur e method has been tried outin vatious 
path logical conditions. Working on the 
assumption, rightly or wrongly, that the 
ОНА effect of wide field roentgen , 
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therapy is indirect or constitgtional, result- 
ing in a raising of resistance, it soombecame 
evident that irrespective of the pathologi- 
cal group to which the case belonged, if a 
general response to irradiation. could be 
registered, then the patient got well. Thus 
one found the clinical results, for example, 
in spondylitis adolescens were equally as 
good as those obtained in certain types of 
asthma, Hodgkin’s disease, blood diseases, 
etc., all belonging to different groups. Of 
course, the response varies in different indi- 
viduals, but in most cases this can be ac- 
counted for by the stage of the disease, 
debility and age of the patient, rather than 
by the actual nature of the disease. 
Eventually I was forced to the conclu- 
sion that the clinical results were depend- 
ent on the response that could be obtained 
in the patient rather than any effect di- 
rectly оп the disease—meaning that the 
patient rather than the disease was being 
treated. At first sight this conclusion ap- 
ears unreasonable, especially to those 
engaged in deep roentgen therapy where it 
is customary for the tumor rather than the 
patient to receive all the attention. This 
outlook is not so revolutionary as it ap- 
pears. Our methods of treating disease are 
really so limited that in most cases all we 
can do is to place the patient under condi- 
tions that will encourage his recovery, treat 
his symptoms, and let nature do the rest. 
Thus medical advice, to go on a cruise, 
to take a tonic or to have a change at 


-Brighton,,are only different methods of 


treating the patient. Consequently, the 
time may come when diagnosis will be of 
minor rather than of major importance, 
kygwing that if a patient feels ill and his 
resistance by any means can be restored 
rapidly, his recovery 1s assured even in the 
absence of a diagnosis. Of course, this may 
be considered to be a flight of imagination, 
but at any rathit helps to accentuate the 
.large gap that exists between the objects 
of deep and wide field roentgen therapy. 

Let us sum up the evidence so far col- 
lected during these investigations in sup- 
port of the contention that the effect of 
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wide field roentgen therapy is of a constitu- `, 
tional character. It is hardly necessary at 
this stage to stress the importance of this: 

(a) imprévement in the оа picture, 

(b) the restoration of the blood sedi- . 
mentation rate to normal, 

(c) the influence on the serum as demon- 
strated by the differential sedimen- 
tation test, | 

(d) character of the Ppost-irradiation 
phenomena, 

(e) effect on general metabolism, 

(1) increase or decrease in weight, 
(2) feeling of well-being, 

(3) an increase in mental alertness, 
(4) increase in physical fitness, 

(5) improvement in skin texture. 

The effect on the blood is possibly the 

most significant. The registqation of the 
influence on resistance of this*form of irra- 
diation as demonstrated by the differential 
sedimentation test is of special interest and 
work is to be continued along diese lines. 

It follows theoretically that if the 

ance is raised to all diseases, it should be 
possible in certain conditions to get the 
patient well from several pathological le- 
sions at the same time. This has actually ` 
happened in several cases. Thus an antrum 
full of pus cleared up while treating a pa- 
tient by wide field roentgen therapy for an 
active spondylitis. Another patient under- 
going this treatment for an inoperable 
sarcoma in the abdomen was cured-of his 
asthma and was alive and well three years 
later. Migraine and asthma have also been 
influenced simultaneously. Other cases 
could be quoted. 


TECHNIGUES 9 


Several workers have made use of tele- 
radiotherapy, the distance of the tube to 
the patient varying from 6 to 24 ft. This, 
of course, results in a large radiation field, 
but ag I have pointed out the use of a large 
one does not constitute wide field 
rogfitgen therapy any more than the use of 
a Small field constitutes deep roentgen 


therapy. 
еа describes йы arrangement of 
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a ward where the roentgen-ray tube, run- 

ning automatically day and night, irradi- 

ated § patients at once over a period of 
seven days—fwenty hours a déy—in some 

' cases éven up to thirteen days! A canary 
placed in the primary beam succumbed 
after receiving 7 erythema doses! He re- 
ports some degree of general stimulation of 
the metabolism of the patients, but arrived 
at no conclusion. 

A glance through the literature on the 
use of large radiation fields makes it clear 
that: 

(a) Roentgen rays of short wave length 
have invariably been used. 

(b) The rays have been passed through a 
copper filter, creating a homogeneous 
primary Беат. . 

(c) The distance of the tube to the patient 
has nevdf been less than 6 feet. 

(d) The effect has been direct. Even under 
these conditions favorable results have 


occaggonally been reported. 
соха sentials of wide field roentgen 


therapy as used in these investigations may 

be summed up for comparison, as follows: 

(a) The use of roentgen rays of long— 
medium wave length. . 

(b) The use of light aluminum filters. 

(c) A heterogeneous primary beam. 

(d) A large radiation field—the whole 
trunk. 

(e) Optimum distance—a maximum of 20 

. inches—tube to patient. 

(f) The recognition of a saturation or 
tolerance dose. 

(a) Wave Length. Most of the recent 
investigations have been carried out with a 
wave length obtained at 130-140 kv. The 
new wide-afigle roentgen tube which has 
been installed at the new Charterhouse 
Rheumatism Clinic where. this work is to 
be continued will run at a constant rating 
of 100 kv. The object of this new roentgen 
tube will be described later. 

It*must be clearly understood thy the 
choice of wave length is dependenM оп 
obtaining the maximum body absorptipn. 

- Penetration must be adjusted accordingly. 
I do not propose to become aide in 
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physics. But the choice of Tue length and 


the number*of roentgens administered ~ 


when using this method must be entirely 
dependent on the effect produced on the 
individual, similar to the administration 
of drugs. 

(b) Filters. The primary use of a filter 
is to absorb those rays that are not re- 
quired. With the use of the longer wave 
lengths, it is the skin that has to be pro- 
tected. Three millimeters of aluminum has 
been found quite sufficient when using 130- 
140 kv., especially as the dose administered 
to the skin by this method, owing to the 
different principle of application, is quite 
one-sixth less than the full unit skin dose. 
The use of a light filter also tends to give a 
more heterogeneous primary beam, a qual- 
ity that would seem to be desirable in 
achieving the best results. As soon as the 
new clinic is complete, a comparison is to 
be made between the biological or stimu- 
lating effect of 130 kv. with a filter of 3 
mm. Al and that obtained by тоо kv. using 
a filter of 1 mm. Al. 

(c) Field—the new wide-angle tube. The 
importance of the size of the radiation field 
has frequently been stressed, how the em- 
ployment of a large field does not neces- 
sarily mean that wide field roentgen ther- 
apy is being used. There are many other 
factors to be taken into consideration. 

Owing to the construction of self-pro- 


tected tube, there has always been the . 


difficulty in obtaining a large enough field 


at the optimum distance of tube to patien tyes. 


17-20 inches. At this distance the limited 
opening in the shield only allows of a field 
of approximately 12 inches in diameter. 
The average length of the trunk that has to 
be covered 15 22 inche£. All the more recdht 
investigations, that is during the last six 
years, have been carried out with the two 
field method. This means that the dose has 
been divided fifty-fifty ofer two over- 
lapping field. Unlike short wave roentgen 
therapy uniform absorption over the whole 
area is not necessary. It should be realized 
that here the object of irradiation is only 
to produce in the patient a certain "state," 
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- called oN which is indicated by 


certain post-irradiation phenomena. The 
wide-angle tube has been so designed that 
at 17 inches it gives a spread of approxi- 
mately 22 inches. Time in a busy hospital 
will thus be saved by the use of this tube, a 


. . single field supplanting the double. This 


method of roentgen application is not un- 
like that used with ultraviolet rays (Fig. 3). 

Optimum Distance of Tube to Patient. 
From actual experience it has been found 
that working under the conditions here 
mentioned the biological or constitutional 
effect on the patient, on which the results 
depend, diminishes if the tube is farther 
than 20 inches from the skin, even though 
the full number of roentgens are, admin- 
istered. I do not intend to explain this 
phenomenon. 

(d) Dosage. The principles of wide field 
roentgen therapy are so entirely different 


- from those of short wave therapy that there 


is really nothing in common, except the use 
of the same agent, so that comparison is 
аде difficult. I have referred to short 


wave therapy as surgical radiotherapy and | 


wide field radiation as medical: radio- 
therapy. To emphasize further the differ- 
ence between the rationale of the two 
methods, and how dosage 1s dependent on 
other factors, І am accustomed to compare 
the pharmacopeial uses of unguentum ar- 
seni and liquor arsenicalis. The ointment 
may contain a sufficiently large amount of 
arsenic to destroy the tissues. With the 
liquor, on the other hand, arsenic is given 
in minute* quantities by mouth and yet 
this may easily. produce signs of poisoning. 
The objects of treatment, the dose and the 
type of case treated, are so different in 
these two methods ef drug administration 
that the use of the same therapeutic agent 
is the only thing in common. Short wave 
roentgen therapy may be compared with 
the use of the ointment, and wide field 
therapy with the use of the liquor. 

I have already mentioned that 60-100 г 
measured in the center of the radiation 
field represents the average dose required 
to produce the signs of saturation or of 
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tolerance which are necessary to obtain 
results. It is wiser to err on the side of ' 
under- rather than of over-saturation. In 
contradistipction to short wave therapy, 
it is the smaller dose that gives the more ` 
satisfactory results. Investigations have so 
far shown that 100 r per treatment is about 
the maximum dose necessary although. in 
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special cases up to 200 r have been tried. 
Obviously: the roentgens administered by 
this method are of a different therapeutical 
or biological value from those registered in 
short wave roentgen therapy. In the same 
way as the dose of 600—700 r is with.deep 
roentgen therapy called the unit skin dose, 
U.S.D., 50 100 г might be called with wide 
field radiation the unit body dose—or pref- 
erably, the term total body dose, T.s.p. 
Itis of importance that the hospital roent- 
genographer be instructed to vary the total 
body dose according to the reaction noticed 
by the patient after the previotis exposure. 
It is necessary to keep the patient up to 
saturation point, neither above nor too 
far below this level. The radiologist must 
therefore become more of a physician and 
less. of a technician if he is to obtain the 





asdertaining the radiosensitivity of the 
individual. In difficult cases the differential * 
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these investigations, to be of considerable 
value in determining whether saturation 
or over-saturation has been reached: There 
is a possibilit in some cases of increasing 
the "negative phase" as it is called, instead 
of developing the necessary "positive 
phase." Over-saturation can occur without 
any uncomfortable phenomena being ex- 
perienced by the patient. 

(e) Frequency of Irradiation. The fre- 
quency and number of treatments has been 
found to be dependent on so many factors, 
such as the type and stage of the disease, 
age, stamina and debility of the patient, 
the effect of treatment, etc., that it is not 
easy to lay down any hard and fast rules. 

In one case, for example, the patient is 
young and there is no time to waste if the 
condition is £o be brought under control, 
sessions twige weekly for three weeks are 
then indicated. In another case, we have 
an elderly woman whose resistance is prob- 
ably at agOw ebb, who will need very care- 
ing if any benefit is to follow. 
Here once weekly for six or eight sessions 
would be advisable. Too frequent irradia- 
tion should be avoided. ui 

The object, as far as practicable, is to 
keep up saturation over a definite period, 
usually one month. Unless the patient càn 
arrange to attend regularly for a stated 
period, treatment should be refused or else 
postponed. Avoid, however, wherever pos- 
sible the “wait and see’ ' policy, so popular 
with the patient and his doctor. Procras- 
tination is often disastrous; if it is decided 
that treatment can be of value, there can 
' be no legitimate reason for delay. 

These investigations have clearly shown 
that once c®ntrol has been obtained of the 
pathological condition, this control should 
be kept up by carefully planned prophylactic 
measures. See that the patient understands 
the object and importance of these meas- 
ures. To postpone further treatment until 
the fisease shows clinical evidence\of re- 
currence is not logical or justifiable. 

This has been found to be particuldrly 
important in blood and glandular coifdi- 
tions like Hodgkin’s disease. This work fhas 
indicated that carefully planned proghy- 
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e 
lactic measures and m of overdos- 
age will keep these patients symptom-free 
and well for many years longer than is 
possible with other methods of technique. 

Unless the patient is prepared to "stay 
the course" and be under observation for 
the stipulated period, treatment of the 
case should not be undertaken. 

(f) Delayed Action. Patients and the 
doctors should be warned that the bene- 
ficial effect of this method of roentgen . 
application is often delayed for a month or 
more after the first course of treatment is 
completed. The patient usually expects an 
immediate and miraculous result. This is 
unreasonable, considering the disease has 
probably been progressing for months or 
even years. This delayed action should be 
explained, especially as the patient usually 
feels rather worse at first; there is some stir 
up of symptoms, and possibly some degree 
of depression, etc. He is then apt to think 
the treatment is doing no good. He finds 
it hard to believe that these signs are favor, 
able. Another point. should be made clear 
to the patient, that relief of symptoms is no 
criterion as to the effects of treatment. In 
some cases relief of pain is spectacular and 
the patient erroneously thinking he is 
cured, ceases to attend, only to appear in 
due course with a recurrence. 

(g) Gauging of Results. It is not easy to 
determine whether some particular method 
of treatment is really influencing the dis- 
ease as a whole—whether it is having just 
a palliative effect or in fact whether it. 
doing any good at all. It is obvious, for 
instance, that in a condition like asthma 
the fact that the attacks happen to cease 
with treatment cannot of itself be proof 
that the disease is being influenced in™®™ke 
slightest degree. The patient has probably 
had similar intervals of freedom without 
any treatment. From the commencement 
of these investigations, spegial efforts have 
been made to find some iffdication of im- 
provement.independent of what the pa- 
tient may say. So that now, in addition to 
any relief of symptoms or diminution in 
objective signs, evidence of improvement 
is looked for in the weight, general S pests 


ге 


Vor. 43, No. 1 


s 
ance, feeling Nee alteration in the 
sedimentation rate—effect cn the differ. 
ential sedimentation test—blood picture, 
roentgenological changes, etc. 


POST-IRRADIATION PHENOMENA AND THE 
SIGNS OF SATURATION 


A number of curious and puzzling phe- 
nomena have been noticed during these 
investigations occurring at different inter- 
vals after irradiation. These have been 
tabulated. Many thousands of cases have 
now been submitted to this method of 
roentgen treatment and it is rare for the 


patient not to mention at least опе of these: 


post-irradiation phenomena. 

A certain number of thése indicate the 
saturation level. They occur within twelve 
hours of treatment. Others indicate over- 
saturation, a condition which is undesir- 
able. The remainder are recorded but their 
significance 1з at present unknown. It 
should be realized that these curious and 

many cases bizarre occurrences are quite 
hee by the patient, in fact, it is 
seldom that they connect them with the 
treatment. There is no question of sugges- 
tion. I am convinced that some day the key 
to the problem will be found and the ex- 
planation of the phenomena will be forth- 
coming. 

The signs of saturation are important to 
recognize. A curious abdominal sensation, 
up to slight nausea likened to that of sea- 
sickness or pregnancy, is the most common 

»Sytptom. Then we have giddiness, head- 
ache, lassitide and even an uplift as alter- 
natives. An aggravation of symptoms is not 
uncommon, all usually occurring within 
twelve hours. The roentgens must be regu- 
Іами so that none of these signs are exces- 
sive—a difference of only 10 r may separate 
saturation and over-saturation. 

To me the most interesting of this list of 

. рес arion оса is the effect on 
bowel action. A"definite percentage of pa- 
tients mention a stimulation of bowel ac- 
tion, with'others a normal evacuation may 
become’ established without aperient. A 
remark, "I have had a normal action of the 
bowels, thg first for twenty years,” is not 
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uhusual. Three actions daily may occur 


but, curiously enough, this increased bowel 
activity, is never accompanied by a grip- 
ing or à bdominal discomfort. In most cases 
this improvement is permanent, in others it 
lasts nf a few months. Large evacuations 
and green stools lasting several weeks have 
also been recorded. Some abnormality in 
taste is also very frequent, variously de- 
scribed as metallic, oily or just "nasty." 
A. still more interesting observation is the 


‘production of a distinctive if unpleasant ` 
“body odor for some hours after treatment. 
¿The patient complains that this is con- 


veyed not only to their clothes but also to 
their towel and sponge! 

As the effect of the irradiation begins to - 
be felt, a definite alteration in mental 
efficiency is noted, especially in the young. 
Backward school children be& me bright; 
in one instance a girl while undsrgoing this 
method of treatment for asthma, passed 
from the bottom of the class to Мор апа 
obtained a scholarship! This inté 
effect is to be further investigated. The 
changes mentally and physically are е Often 
very striking. 

Increase in weight in the younger pa- 
tients is found to be an important sign оѓ. 
improvement. This is often remarkable in 
asthma and spondylitic cases; an increase 
of two stone in as many months has often 
been noted. The record increase was in a 
case of generalized malignant disease, 
treated by this method for investigation 
purposes. The weight had been reduced to 
6 stone 13 pounds and the patient mori- 
bund when first seen; within eight months 
this had increased to 12 stone and the 
patient was well. 

I consider that each individual has a a 
healthy weight which will not vary as long 
as he is in health. A loss or an increase of 
weight may be the only sign of ill health. 


EfÉFECT OF WIDE FIELD КОЕМТСЕЖ 
THERAPY IN A VARIETY OF PATHO-. 
LOGICAL CONDITIONS 


ject. To collect evidence supporting 
the theory that wide field roentgen therapy 
creakes a constitutional condition, possibly 
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TABLE І 
POST-IRRADIATION PHENOMENA 


The following post-irradiation phenomena have 
frequently been окей while investigating the effects 
of this method of treatment, in a large number of 
different types of cases. The significance of these is 
at present unknown but apparently they are not 
detrimental to the patient. 


Gastrointestinal (temporary) 


(1) Vague abdominal sensation 

(2) Slight nausea 

(3) Flatulence and borborygmi 

(4) Acute hunger 

(5) Thirst 

(6) Hiccough 

-(7) Looseness and regulation of bowel action (fre- 
quent and in some cases permanent) 

(8) Slight pyrexia 

(9) Vomiting 

(10) Reduction in abdominal distention 

(11) Improvement in digestion (in some cases per- 
талеп} 


po» System (temporary) 


(1) Giddiness 
(2) Heagfiche 
. (3) Idfftability 
(4) Increase of growth of hair on the head 
(5) Nervy 
(6) Curious tingling of extremities 
(7) Flushes 
(8) Depression—apprehension 
(9) Increase of perspiration 
(10) Curious body odor for about twelve hours 


Senses (temporary) 


Taste Smell 
(1) Bad (т) Distortion and everything 
smells bad 


(2) Metallic 
(3) Coppery 


(2) Return after loss in asthma 
(3) Disappearance of nasal ca- 


tarrh (asthmatic) 
(4) Oily 
(5) Salty 
(6) Acid / 
e Hearing 


(1) May become very acute for one hour or so 
(2) Noises in head may disappear for several weeks 


Urogenital (temporary) 


(1) Frequency of micturition. 

(2) enorrhea x 
(3) Painful uterine contractions x 
(4) Aphrodisiac effect 


I have included all those phenomena, however 
fantastic, that have been noticed by more than гее 
patients. Even so, some are no doubt psycholdkical. 
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е 
a raising of resistance, L. enables the 
patient to cufre himself irrespective of the.. 
disease. 

The interest in these investigations was 
greatly increased when it.became suspected 
that this method of roentgen application 
did not influence the disease directly, but 
that any beneficial effect depended on the 
response of the patient. 

It was now realized that it might be 
possible to control disease, not by treating 
the outward manifestation but simply by 
stimulating the patient’s resistance. New 
and fascinating possibilities suggested 
themselves. Table п gives some idea of the 
amount and type of clinical work covered, 
and Table 1v what remains to be investi- 
gated. Owing to the want of facilities, it 
has only been possible to concentrate on a 
few pathological conditions, but the results 
obtained in various diseases mentioned in 
Table пт have been sufficiently interesting 
and convincing to call for confirmation by 
those who have the facilities. ' 

М 
Tase П А 
POST-IRRADIATION PHENOMENA 


(a) Signs of saturation or tolerance dose noticed 
within 12 hours of treatment. 


(1) Vague abdominal sensations 

(2) Slight nausea 

(3) Definite nausea similar to sea-sickness or morn- 
ing sickness in pregnancy 

(4) Giddiness 

(5) Headache, frontal 

(6) Lassitude 

(7) Depression and apprehension 

(8) Uplift; feeling of well-being — * 


(b) Signs of over-saturation (to be avoided). 


0 


(т) Ѕеуеге пацзеа 

(2) Vomiting 

(3) Pyrexia . 
(4) Loss of weight 

(5) Shift to left with differential sedimentation test 
(6) A rise in sedimentation rate 


“ы, 


(c) Signs of treatment being ingffective. 


e 

(1) Absence of any signs of s aration irrespective 
of dose 

(2) General deterioration ot the patient 

(3) Loss of weight 

(4) Shift to left with differential КЕТЕМЕ test 


(5) A rise in sedimentation rate é 
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. I will briefly give my conclusions ón the 
' investigations, extending over some twenty 
years, into the therapeutic value of the 
method in a few pathological conditions. 
Malignant Disease Group. In cases of 
cancer mammae, originally devised as a 
prophylactic measure (1920), wide field 
roentgen therapy has produced results 
which, even in the absence of reliable 
statistics, justify further investigation by 
some cancer research body. 

The few cases of general dissemination 
such as carcinomatosis, multiple secondary 
deposits, myelomatosis that have been in- 
vestigated, have shown remarkable effects, 
indicating that this method has a very 
considerable palliative value, provided 
over-saturation is avoided. 

Allergic Group. Asthma, from a chance 
observation in 1922, was the first benign 
condition found to respond to this method. 
Considerable research work in this condi- 
tion has been possible during the last few 
yqars. I have come to the conclusion, after 

ating a large number of these cases, that 


— there can be no question that in the uncom- 


plicated allergic type the results are so 
satisfactory and certain that the method 
must eventually come to be established as 
a routine treatment measure. It has already 
been introduced with success in several 
hospitals. On the technical side these in- 
vestigations have shown that the results 
are “more satisfactory if the thorax is 
entirely eliminated from the radiation field. 

r-saturation ‘must also be carefully 
avoided. 

Rheumatism Group. Investigations into 
the effect of wide field roentgen therapy on 
this group have extended over a period of 
sif¥ears. I am convinced it must prove of 
definite value in certain varieties of chronic 
generalized rheumatism. However, for vari- 
ous reasons, it was decided to limit the 
investigation P one type, namely the 
ankylosing sppr ylitis or spondylitis ado- 
lescens, the “spinal Zrthritis that attacks 
young lts, usually an athlete in his 
xime. Four hundred patients have been 
avestigated clinically and roentgengraphi- 
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cally. It is necessary to mention the final 
conclusions as being of some importance. 
The onset of this disease cap now be de- 
tected clinically and roentgenographically 
five to seven years before the onset of 
spinal pain and stiffness: (а) clinically, by 
recurrent attacks in early life of rheumatic 
pain in the limbs, joints, thorax and ab- 


‘domen, but not in the back or sacroiliac 


joints; (2) roentgenographically, by pro- 
gressive pathological changes in the sacro- 
iliac joints (sacroilioitis) during this period. 

It has been shown that if wide field : 
roentgen therapy is used during the pre- 
spondylitic period, that is before the spine 
is involved, there is no reason why this 
tragic disease should not be wiped out. 
This conclusion is based on results, many 
of which have been remarlgable, noted 
while investigating the effets of the 
method in about 200 cases. Thi is by far 
the most important practical result that 
has yet emanated from these сес 
tions; they are being continued. 

This disease is not rare but it is, not 
being recognized or treated in its early 
stages. Whenever a healthy youngster 
complains that he is “rheumatic,” always 
suspect changes in the sacroiliac joints, 
now known to be associated with an early 
spondylitis. 

Rheumatoid Arthritis. A few cases have 
been investigated of this type of arthritis 
which should theoretically respond to this 
method of roentgen application. The re- 
sults certainly tend to confirm this. Given 
facilities, this is the next piece of work to 
be carried out. І 

Diseases of the Blood and Lymphatic 
Glands. Investigation in this group has* 
shown that life can be prolonged and the 
patient will remain symptom-free nearly 
four times as long when wide field therapy 
is used as with any ocal method of 
roentges-ray application. Over-saturagion 
should be avoided as well as too frequent 
irradiation. An occasional dose as a pro- 
phylgctic measure is essential even in the’ 
absehce of symptoms. 

THe majority of diseases mentioned in 


14 
Taste III 
DISEASE GROUPS SO FAR INVESTIGATED BY 
WIDE FIELD ROENTGEN THERAPY, 
1920-1938 
xxx Over тоо cases treated. 
xx Under 100 cases treated. 


x Under 12 cases treated. 


Allergic Group 
Asthma 
x Urticaria 
x Migraine 
Endocrine or Metabolic Group 
x Backward children 


Lymphatic Gland Group 


Hodgkin’s disease, lymphadenoma and allied 
conditions 
x Lymphosarcoma 


Blood Group 


Leukemig (typical and atypical) 
Polycygftemia 


м 


Neuroses Group 
> (? Endocrine Imbalance) 
Ё. ў 
Functional or the neurotic 
Phobias 
Menopausal 
• Functional backache 
General debility 


Rheumatic Group 
: Spondylitis osteo-arthritica 
Spondylitis adolescens or ankylosing spondy- 
litis 
Rheumatoid arthritis 
Fibrositis 
Rheumatic backache—lumbago 
Polyarthritis and periarticular rheumatism 


oM ow ox x 


a BE у 


Chronic Infective Group 
Osteomyelitis 
Chronic septic conditions 


* 


Skin Group 
Psoriasis 
Multiple warts 
Fibromata 
Generalized eczema and furunculosis 
Alopecia 


мимики 


Malignant Disease Group 
xxx Prophylactic : \ 
x* Carcinomatosis 
x Myelomatosis 


Tables ш and tv are definitely outsidg the 
scope of deep roentgen therapy. Thig fact 
alone must make it clear that an enfirely 
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new field in _ radiotherapeutics is opened 


up. Needless to say, much of this work ` 


needs confirmation by others. However, 
these investigations have produced suffi- 
cient evidence to support our original con- 
tention and at least indicate the lines along 
which work should continue. 

So few cases have been investigated in 
the other groups mentioned іп Table mı that 
no conclusions are possible. These tables 
should be studied by those anxious to prove 
that it is possible to influence disease 
through altering the patient's makeup. 


Taste IV 
CASES NOT YET INVESTIGATED, BUT THEORETICALLY 
SHOULD RESPOND 
Endocrine or Metabolic Group 
Abnormal loss or increase of weight without cause 
especially in children 
Abnormal growth or defective development of chil- 
dren (not congenital) 
Blood Group 


Hemophilia 
Leukopenia 
Certain anemias 


N 


Neurosis Group 


Mental defectives 
Enuresis 


Acute Infective Group (Generalized) 
Pyemia 
Septicemia 

Ductiess Gland Group 

Diabetes m 
Hyperthyroidism 
Hypothyroidism 
Deficiency Diseases - 


Rickets 
Osteomalacia 


SUMMARY 

(1) A description is given of the е- 
velopment of a method of roentgen-ray 
application called wide field roentgen 
therapy. 

(2) Investigations extefding over a pe-* 
riod of some twenty years into the value 
of this method in a variety ofNpathological 
conditions are outlined. 

(3) It is pointed out how the ‘principle 
of the method is entirely different from 
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\ 
that of short wave or deep roentgen ther- 
e 


`. apy. 


(4) It is shown how irradiation of the 
whole trunk by roentgen rays of low inten- 
sity in small doses produces|constitütional 
rather than local effects. 

(5) The result would appear to be a 
raising of the general resistance to disease; 
comparable to the effects of ultraviolet, or 
sunlight, only a hundredfold more effective. 

(6) A theory as to how this effect is 
being obtained is put forward. 

(7) In order to appreciate the gap that 
exists between the two methods, deep 
therapy is denoted as surgical radiother- 
apy; wide field radiation as medical radio- 
therapy. 

(8) The method was originally designed 
as a prophylactic measure in malignant 
diseases. 

(9) Results obtained in large numbers of 
cases clearly indicate that work in this 
direction should be continued by some 


ancer research body. : 
) (10) Certain blood tests—the sedimen- 


»^ tation rate and the newer differential sedi- 


mentation test—have enabled the consti- 
tutional effect of irradiation on the patient 
to be recorded. This has led to a rapid 
development during the last six years in 
the treatment of pathological conditions 
other than cancer. 

(11) This method of roentgen-ray appli- 
cation has been tried out, on a limited 
scale, in many diseases with very interest- 


a» И results. 


(12) These results indicated that they 
were being obtained through some general 
influence on the patient rather than 
through any direct, effect on the objective 
«пз of the disease. * 

(13) Investigations now show that it is 
possible to influence pathological condi- 
tions hitherto quite outside the scope of 
• short wave roektgen therapy or in fact any 
form of loca] 4fPplications of roentgen rays. 

`(т14) Owfng to № want of facilities and 
. funds, 5 vestigation into the value of this 
method has had to be limited. The material 
being available, chronic rheumatic condi- 
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Fic. 4. Drawing of wide field roentgen therapy de- 


partment at the Charterhouse Clinic, showing the 


wide-angle roentgen tube. 


tions, ankylosing spondylitis and asthma 
have been mainly dealt with. The first 
practical result of this investigation is that 
a serious rheumatic condition, known as 
ankylosing spondylitis or spondylitis ado- 
lescens, will eventually be eradicated. 

(15) The center for this research work 
has of late years been at the Charterhouse 
Rheumatism Clinic, London. 

(16) For technical reasons, g new wide- 
angle roentgen tube has been designed by 
Philips, for this method of roentgen-ray 
application. 

(17) It enables the whole trunk to be 
irradiated at the optimum distance of tube 
to patient of 20 inches. This tube, is to be 
installed at the new Charterhouse Kheu- 
matism Clinic where this work is to be 
continued (Fig. 4). 

(8) The technique is described and how 
theisigns of saturation or tolerance can be 
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recognized by certain post-irradiation phe- 
` nomena. 

(19) A list of remarkable as yet, un- 
explained post-irradiation phenomena is 
given. 

(20) The beneficial effects on the patient 
with wide field roentgen therapy as regis- 
tered by the blood, weight, general health 
and the improvement mentally and physi- 
cally are discussed. 

(21) Owing to the smallness of the dose 


administered, 60-100 r, there are no dan- ` 


gers or possibilities of damage to the 
patient as long as the rules of technique 
are adhered to. 

(22) A report is given with conclusions 
on the various investigations that have 
been carried out in the last twenty years 
into the influence of wide field roentgen 
therapy on flisease generally. Tables of 
diseases arg given. 

(23) It if stressed that this work is far 
from complete, but it is felt that a report 


f~should now be published so that other 


workers may be stimulated to give the 
methód a trial. 

(24) The place that this therapeutic 
method takes in medicine must in the 
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future be entirely dependent on the clinical 
e . 
results obtained. 
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THE COMBINED ROENTGEN AND RADIUM TREAT- 
MENT OF CARCINOMA OF THE CERVIX* 


By RICHARD DRESSER, M.D., JOE VINCENT СМС, M.D., and J. С. RODE, M.D. 


From the Department of Radiology, Collis P. Huntington: Memorial Hospital, Harvard University 
BOSTON, MASSACHUSETTS 


JN 1937, we reported the results of com- 
bined roentgen-ray and radium freat- 
ment in o cases of carcinoma of the cer- 
vix.5 These cases were irradiated at the 
Pondville Hospital at Norfolk (Massa- 
chusetts Department of Public Health) 
and were followed for three and a half years 
after treatment. All patients showing evi- 
dence of disease at the end of this period 
were classifed as dead. The cases were 
chosen without selection, the only. pre- 
requisites being that there should have 
been no previous irradiation and no opera- 
tive procedure. 

The method of irradiation employed was 
as follows: Roentgen rays generated at 200 


kv. with a filtration of o.5 mm. of copper 


wre applied at a distance of 50 cm. to 
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ach of four pelvic portals, two anterior 
oblique and two posterior oblique. The 
size of these portals was either 8 by 10 cm. 
or 10 by 10 cm. Distances greater than 50 
cm. were employed in a few cases, but it 
was felt that the depth dose was not suf- 
ficiently increased to warrant the extra ex- 
penditure of energy. Furthermore, experi- 
mengs with filters heavier than 0.5 mm. 
of copper showed no clinical increase in 
ul tolerance, and there was only a 2 per 
cent increase in the 10 cm. depth dose. The 
results of these experiments with filtration 
are now in press.! 

Daily treatments of from 300 to 600 r 
(ae measurement) were employed, alter- 
nating the fields so that a given area was 

. exposed every fourth day. Each field re- 
ceived a maximum of 1,500 to 2,000 r, the 
«total dosage depending upon the rapidity 
with which thetreatment was given and 
‘the general ЖаспопҸ the patient. In most 
instanc aily exposures of 400 r were 


administered, *the series being completed 


within three weeks.. A few days following 
the roentgen therapy, heavily filtered 
radium was applied within the uterine 
canal, two doses of 1,500 millicurie- (milli- 
gram) hours being given four days apart. 
In all instances, a biopsy was taken before 
the roentgen therapy, after completion of 
the roentgen series, and after the first 
radium application. There was no con- 

















Taste І 
Total 34 Year Percent- 
Cases Survit’l age 
Roentgen rays and 
radium 7o 25 35.7 
Radium alone 150 38 25.4 
Surgery alone 60 23 38.3 


sistency in the grading of the tumors, and 


frequently all three grades of carcinoma 


were found in the same tumor at different 
stages of treatment. Those tumors which 
after the roentgen treatment showed micro- 
scopically "radium reaction only" gave the 
best results. It is believed that the biopsy 
following the completion of the roentgen 
series may prove of considerable prognostic 
value. 

For comparison with this series of 7o 
cases treated by the method of combined 
roentgen and radium irradiation, a series 
of 150 cases treated by radium alone, and, 
also 60 cases operated on without irradia- 
tion were reviewed. The three and a half 
year results are shown in Table т. It will 
be noted that the 35 per cent salvage by 
combined roentgen and radium treatment 
is 10 per cent better than that obtained by 
radium alone, and nearly equals the results 
in the small selected group ernie to 
hysterectomy. 


* Read at thesl'hirty-Ninth Annual Meeting, American Roentgen Ray Society, Atlantic City, N.T., Sept. 20-23, 1938. 
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A classification according to the stage 
of the disease is shown in Table п. Al- 
though the radium dose was smaller when 
combined with roentgen irradiation than 
that employed when radium alone was 
used, the figures show a 100 per cent sur- 
vival of the a and в cases. This indicates 
that sufficient radiation was delivered by 
the combined method to satisfactorily con- 
trol disease limited to the cervix or in 
close proximity to the cervix. 

Because of the rapid falling off of in- 
tensity by the inverse square law, the 
amount of radiation delivered at a distance 
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cancer of the cervix do so within the first 
three and a Half years, and that for statisti-° 
cal purposes it is not essential to wait for 
five year results. 

During the winter of 1936, a machine 
became available at the Collis P. Hunting- 
ton Memorial Hospital for supervoltage 
roentgen therapy. This apparatus was 
designed and built by the High Voltage 
Research Group at the Massachusetts In- 
stitute of Technology, and has been fully 
described in previous communications.® * ^ 

Fifty-nine cases of carcinoma of the cer- 
vix have thus far recevied supervoltage 














Taste II 

A B с D 
Roentgen rays and radium 5 3 45 17 
Radium algne 15 13 100 22 
Surgery afone 28 11 20 I 

3% Year Survival 

Roentggf rays and radium 5— 100975 3—100975 16—35.5% 1—5 .8% 
Radium alone 12— 80% 7— §3.8% 13—18% — 
Surgery alone 13— 46.4% 5— 45.5% 5—25% — 


of 1*5 to 2 cm. by 3,000 mc-hr. of radium treatment. Approximately half of ҹә 


is hardly sufficient to control epidermoid 
carcinoma. Therefore, we cannot expect to 
be successful in combating disease which 
has extended beyond the cervix by the use 
of an intrauterine applicator alone. The 
intravaginal application of radium may be 
helpful in these cases, but is often tech- 
nically difficult. The use of roentgen rays 
externally will augment the radium dose in 
the peripheral portions of the pelvis, and 
theoretically should result in a cure of a 
greater percentage of the more advanced 
cases. The improved results in the B and 
£ groups oBtained by the combined method 
as compared with radium treatment alone 
substantiate this theory. The р cases thus 
far have proved hopeless from every thera- 
peutic standpoint. 

The three and a half year reqults re- 
porféd in the original communication have 
recently been brought to five years with 
only a 2 per cent difference in the total 
salvage. This would indicate that most of 
the patients who die after irradiation of 


number (28) had been treated previously 
with lower voltage roentgen rays or 
radium, and were given supervoltage radia- 
tion as a palliative measure without hope 
of cure. 

In 31 cases without previous irradiation, 
a plan of therapy analogous to that used 
in the Pondville group was carried put. 
Although the supervoltage dosage was 
kept reasonably uniform in this up Mn 
radium dosage was varied from 3,000 to 
4,000 mc-hr. In many instances, an intra- 
vaginal application of radium was made 
in addition to the intrauterine treatment. 
The roentgen apparhtus was operatedWect 
1,000,000 volts constant potential, with a 
focal skin distance of 70 cm., and filtration 
equivalent to 4 to 6 mm. of lead; half- 
value layer of copper 10 fo 11 mm. In ae 
few instances the radiurf&reatment was 
given before the roerfgen tr ent, but 
in the majority of cases the roen¥gen ther- 
apy preceded the radium. 

The combined supervoltage and radium 


& |: 


= 


га 
М, 1 


Voi. 43, No.1 ы " 
treatment of carcinoma of the cervix has 
- been in use for only eighteed months, and 
sufficient time has not elapsed for the ac- 
cumulation of statistical data. However, 
certain differences between this type of 
therapy and that employing 200 kv. rays 
have become apparent. These differences 
may be classified under skin reaction, ef- 
fect on the general condition of the patient, 
reaction of the deep-lying normal struc- 
tures, and effect on the tumor. 

The practice of expressing roentgen 
dosage in terms of roentgens measured in 
air has given rise to some confusion. It 
should be kept in mind that the amount of 
radiation which the skin receives consists 
not only of the primary beam, but is 
augmented by rays which reach the sur- 
face through back-scattering. There is a 
marked difference in the back-scattering 
from rays produced at 200 kv. as compared 
with those generated at 1,000 kv. If 10 by 
10 cm. fields are employed, about 30 per 
cent of the skin dosage is derived from 

ack-scatter with 200 kv. rays, and only 10 
per cent of the skin dose is due to back- 
scatter with 1,000 kv. rays. It has been 
stated that the majority of patients treated 
at 200 kv. received 400 r per day, air 
measurement, through то by то cm. 
portals. Each of four fields, two anterior 
oblique and two posterior oblique, was 
treated with this dosage on consecutive 
days until each field had received a total 
Rina r; that is, the entire skin dosage 
sfiministered on completion of the series 
was 8,000 r, air measurement. However, if 
the amount of radiation due to back- 
scatter is added, disregarding the exit dose 
which is small at 200 kv., the daily dose 

«fr portal becomes'approximately 570 r, 
and the total dose per portal is approxi- 
mately 2,850 r. The aggregate skin dose, 
measured with back-scatter and including 
all four portal amounts to about 11,400 г. 

Most of th@ Patients thus irradiated de- 
veloped ere ef¥themas, and a larger 
dosage Was not considered safe because of 
the skfn reaction. At one time discrepancies 
were notad in the severity of the skin re- 
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actions, which were attributed to varia- 
tions in the output of the roentgen 
apparatus due to fluctuations in the line 
voltage. When this condiflon was rem- 
edied, the skin reactions became more 
uniform. 

Those patients irradiated on the 1,000- 
ooo volt unit were treated through three 
portals, measuring either то by Io cm. or 
12 by 12 cm., one directly anterior above 
the symphysis and two posterior oblique. 
The daily dose per portal, measured in air, 
was 400 r, and a total of 2,000 г was given 
to each portal. The total dose administered 
to the skin, including the three portals, was 
6,000 т. If one includes the back-scatter, 
the daily dose per portal is approximately 
440 r at 1,000,000 volts, as compared with 
570 r at 200 kv. This makes the total skin 
dose with back-scatter 2,240% per portal 
on the supervoltage unit, as cob pared with 
about 2,850 r per portal on fe 200 kv. 
unit. At the conclusion of the ‘series, the 
patients irradiated on the supervoltage 
unit received a superficial dose of ap- 
proximately 6,700 r to the skin, as*com- 
pared with 11,400 r on the 200 kv. unit. 

The tolerance of the skin to 1,000,000 
volt roentgen rays as compared with 200 
kv. rays is approximately double when 
comparative ionization measurements are 
made in air. This discrepancy becomes less 
when measurements are made on the pa- 
tients' skin or on the surface of a phantom, 
but there is still a pronounced difference 
in favor of the shorter wave lengths. A few 
of the patients irradiated on the super- 
voltage unit, using the technique which 
has been outlined, have shown faint reac- 
tions over the posterior oblique areas, but 
most of them have shown no reaction at 
all. Over the anterior area, however, a 
moderately severe erythema almost always 
develops, which may be attributed chiefly 
to thegxit dose. This dose has been meas- 
ured on a large group of patients antl has 
been found to average 25 per cent of the 
intensity delivered initially to each portal 
on the opposite side of the pelvis. In other 
words, the anterior area receives 50 per 
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cent more radiation than either of the 
posterior oblique areas. In no case has this 
reaction caused the patient any great dis- 
comfort, and the thes have all disap- 
peared with the usual subsequent tanning 
and epilation. The portals of entry have 
been so planned that the erythema de- 
velops anteriorly rather than posteriorly 
where a reaction, particularly between the 
gluteal folds, may occasion severe dis- 
comfort. 

Supervoltage radiation has been toler- 
ated rather better than that administered 
at lower potentials. Many patients in the 
200 kv. group suffered from roentgen 
sickness. Although roentgen sickness has 
by no means been absent in those patients 
treated at the higher voltage, it has been 
definitely less frequent and less severe. 
There is a gogical explanation for this. 


There зеет to be a relationship between 
roentgen sigkness and the volume of tissue 
irradiated." We are less likely to have gen- 


eralized reactions when small portals of 
entry are used than when large fields are 
treatéd. It has already been pointed out 
that the scattering from the shorter wave 
length beam is much less than from the 
longer wave lengths. Because of the 
diminished scattering, the amount of 
tissue irradiated on the supervoltage unit 
is limited more closely by the size of the 
portal of entry than is the case at lower 
voltage. 

The inhalation of ozone also plays a róle 
in the production of generalized roentgen 
reaction. The supervoltage treatment room 
is completely separated from the compart- 
ment in which the voltage is generated. 
Moreover, Ventilation is obtained by draw- 
ing fresh air from outside the building. 
The presence of ozone is in this manner 
completely eliminated. 

Because of the lessening of roentgen 
sickness, it is possible to treat many cases 
on {е million volt unit as out-patients, 
who otherwise would have to be hospital- 
ized. 

Routine blood counts have been carried 
out at the beginning and end of the radia- 
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tion series. Those patients who are anemic 

at the outset are likely to do badly no. 
matter what type of radiation is given. 

However, when small portals are used, we 

have noticed no greater untoward effect on 

the blood from the supervoltage rays than 

we have from the lower voltage rays. It 

has rarely been necessary to ciscontinue 

treatment because of a fall in the white 

blood count. 

It is perhaps unnecessary to mention 
that in expressing depth dose in roentgens 
we deal in percentages of the dose meas- 
ured at the surface with back-sgattering 
and not with measurements made free in 
air. We have carried out ccmparative 
studies between 200 kv. depth doses and 
1,000 kv. depth doses, measurements being 
made not only in the phantom, but also 
on cases under routine treatment for carci- 
noma of the cervix with the ionization 
chamber in the vagina. In the average 
female pelvis approximately one-third of 
the surface dose reaches the region of the. 
cervix with 200 kv. radiation, and abo 
со per cent of the surface dose is delivered 
at 1,000,000 volts. With the method of 
radiation which we have described, the 
cervix receives an average dose of 190 r per 
day when irradiated at 200 kv., and ap- 


proximately 220 r per day at 1,000,000 . 


volts. The total tumor dose delivered in the 
lower voltage series was about 3,800 r. As 
already stated, treatments were giveng'to 


‘each of four portals on consecutive days, 


usually including Sunday, so that the e 
tire series was completed in twenty days. 
In the higher voltage group, daily doses 
were given to each of three portals, instead 
of four portals, and thẹ total tumor dose 
averaged about 3,300°r. Treatments wel» 
not given on Sunday in the latter group 
and it therefore took seventeen days to 
complete the series. Thus, at 1,000,000 
volts we have delivered a tumor dose some 
доо to соо г less than the dos®qdmi 
at 200 kv., and in a slightly sho 
In the lower voltage group, 
seated reactions such as diarrhea and vesi- 
cal irritation developed as a result of the 
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roentgen treatment. TRe total amount of 


-roentgen radiation delivered was limited 


only by theskin reaction. On the other hand, 
the supervoltage group has shown a dif- 
ferent response. Most of the patients have 
developed diarrhea toward the end of the 
series, and many have had tenesmus with 
frequency and urgency of urination. A 
few have passed small amounts of blood 
in the stool. These sequelae are not always 
present, for in a number of instances the 
patients have had no complaint whatso- 
ever, and in an occasional case constipa- 
tion rather than diarrhea has been noted. 
In supervoltage treatment such as we have 
employed, it is apparent that we can no 
longer be guided by the tolerance of the 
superficial tissues, but must determine the 
amount of.radiatlon which can safely be 
given by the reaction in the deeper struc- 
tures of the pelvis. This is particularly true 
when small multiple portals of entry are 
employed. It is well established that in- 
creasing-the size of the portal of entry 


igcreases the depth dose of 200 kv. radia- 


» 
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tion, but the depth dose at the higher 
voltage is much less affected by the size 
of the field. It is important that the fields 
irradiated be large enough to include all 
of the disease-bearing area, but we believe 

_ itis bad technique to use excessively large 
portals merely to increase the depth dose. 
It is difficult to explain the appearance 
of deep-seated reactions in the pelvic cases 
treated by supervoltage radiation. To be 
Д. the daily tumor dose has been slightly 
greater than that administered at 200 kv., 
but the total dose has been somewhat 
smaller. The slight difference in time ele- 
‘ment does not offer a satisfactory solution. 
dwis possible that the thimble chamber 
does not give us an accurate intensity 


', measurement of the shorter wave lengths, 


and that we are in fact administering 


. larger doses then our ionization measure- 





ments indica 

A differgfce in WMological reaction may 
be advgffced as another hypothesis. In 
support of thi, we have some experimental 
data. Work done in collaboration with Dr. 
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John C. Larkin, Resident in Radiology at 
the Peter Bent Brigham Hospital, Boston, 
has shown that Drosophila eggs placed at 
various depths in a phanfom are more 
readily killed by 1,000,000 volt rays than 
by 200 kv. rays. 

The 31 cases which received super- 
voltage radiation are classed in Table п 
according to the stage of the disease. The 
follow-up period is too short to afford any 
statistical value. There have been more 














Taste ПІ 
No. of Cases к: 
egression 
A Tr 10—90% 
B 5 480% 
с 12 9—7590 - 
D 3 1—33% 





the group irradiated at thd Pondville 
Hospital. | 
Satisfactory regression of the disease has 
been observed in all but one of the Group А 
cases. This patient, aged sixty-four? was 
first seen in September, 1937, at which 
time the cervix was enlarged and involved 
in a fibrous type of new growth. There was 
no extension to the vaginal walls, and the 
body of the uterus was freely movable. No 
masses could be felt by rectum. The utero- 
cervical segment was broad and edem- 
atous. The first biopsy was reported as 
adenocarcinoma. The patient was given 
supervoltage radiation during October, 
and received additional moderate roentgen 
treatment during November. The second 
biopsy at the time of radium treatment in 
December was reported as tpidermoid 
carcinoma, Grade 3. Clinically, the growth 
had shown considerable though not com- 
plete regression from roentgen treatment 
alone. The patient died outside the hospital 
about gix weeks after the application of 
radium. Death, as reported by the*city 
clerk, was due to carcinomatosis. Further 
details are not known. This patient re- 
ceived rather more than the usual amount 
of roentgen therapy, and the radium dose 


favorable cases in the later "Y than in 
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was somewhat in excess of 3,000 mc-hr. 
It seems unlikely that a patient whose local 
condition was so satisfactory at the time 
of radium application should have a suf- 
ficiently rapid extension of malignant dis- 
ease to cause death within six weeks. A 
complicating factor in this case was the 
presence of diabetes. It is not improbable 
that this patient’s death was not the result 
of malignancy, but due to the advent of 
infection, to excessive irradiation, or to a 
combination of both. 

Another patient in the a group received 
supervoltage therapy without radium. All 
clinical evidence of disease had disap- 
peared six weeks after completion of the 
irradiation series, and a month later a 
complete hysterectomy was performed. 
Microscopic examination of the cervix 
after remoyal showed persistent Grade 2 
солаш: This substantiates 
our Беһе һас the dosage thus far ad- 
ministered by supervoltage roentgen rays 
alone is not sufficient to permanently con- 
trol deep-seated carcinoma? 

Of the Group B cases, 4 have done well. 
The fifth was reported on August 6, 1938, 
as dying. This patient was thirty-seven 
years of age, and in October, 1937, showed 
an enlarged cervix involved throughout 
with an irregular new growth. There was 
extension to the vaginal wall on the left 
side. The uterocervical segment was large 
and edematous, but quite movable. The 
patient’s general condition was not good. 
The biopsy report was epidermoid carci- 
noma, Grade 2. The growth showed little, 
if any, regression following the supervolt- 
age series given in November, and through 
«ome mists derstanding the patient did 
not receive radium treatment until the 
latter part of January, at which time it 
was felt that the case was beyond salvage. 

In the c group, 9 cases have shown 
satisfactory immediate regressiona One is 
dea&, another is doing badly and will prob- 
ably ‘die, and the third patient, irradiated 
in June, has not returned for follow-up 
examination. 

One of the 3 Group р cases is dead. A 
second case, recently treated, showed com- 
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plete softening of both broad ligaments 
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and disappeatance of the vaginal wall ex-. - 


tensions following supervoltage radiation. 
A month after radium treatment there was 
no palpable evidence of active disease. The 
third Group р case was considered too far 
advanced for irradiation of any kind, and 
it was only on the insistence of the patient’s 
husband that supervoltage therapy was 
instituted. The response to roentgen treat- 
ment was so satisfactory that radium was 
subsequently given. The pelvic symptoms 
returned about seven months after irradia- 
tion, and the disease again became active. 
This patient is receiving further roentgen 
therapy. 
DISCUSSION 

The combined roentgen and radium 
treatment of carcinoma of the cervix is 
not presented as a new method. This 
regimen has been used by other workers 
in the field of cancer therapy to good ad- 
vantage. The results observed at the end 
of three and a half years are encouraging, 


and these have remained practically uf 
р 


changed at the end of a five year follow-u 
period. 

Whether or not supervoltage radiation 
will improve our end-results, we are not at 
present in a position to say. There are, 
however, several immediate advantages 
to be ascribed to the higher voltage ther- 
ару. When multiple small portals are em- 
ployed, the total depth dose which cag be 
delivered at 200 kv. is limited byt he 
reaction of the skin rather than by e 
untoward effect on the deeper structures. 
The reverse is true with 1,000,000 volt 
therapy. The physiological depth dose ob- 
tained from the shorter wave lengths is 
greater than that meAsured by the іт 
ionization’ chamber, and symptoms of rec- 
tal and bladder irritation, which were 
lacking in the 200 kv. group, have de- 


veloped in the 1,000 kv. group. The pa-, 






tients have tolerated supervoltage 
treatment rather betwfr than 
radiation as far as roentgen 
concerned. 

It is our belief that the dosage thus far 


administered to the center of the pelvis by 


os 


v 


„=, 
external roentgen irradi@tion alone is not 
‘sufficiently large to permanently control 
epidermoid carcinoma. With one possible 
exception, we are not aware of having pro- 
duced any serious radiation damage with 
the supervoltage unit. The possibility, 
however, of late untoward radiation 
changes looms ever before us, ahd fwe 
therefore feel that great caution must be 
observed in increasing the dosage.' We 
think that larger amounts of supervoltage 
radiation than we have thus far adminis- 
tered will eventually be given with saféty. 

Radium is most likely to fail when para- 
metrial extension of carcinoma of the cer- 
vix has occurred. Ín such cases, it might be 
well to place our chief reliance on heavy 
external irradiation, augmented by a small 

. radium dose. On the other hand, in those 
cases where the disease is limited to the 
cervix, or has extended slightly beyond the 
cervix, a modification of technique ¢on- 
‘sisting of a relatively large dose of radium 
and less roentgen therapy seems logical. 
Rgdium has proved so efficacious in the 
me catment of carcinoma of the cervix that 
in the present stage of development of our 
technique of external irradiation we do 
not feel justified in discarding it entirely. 


REFERENCES 


. т. Dresser, R., and Мғ1т?єв, A. Effect of heavy 
filtration on skin tolerance and depth dose. Am. 
RozNTGENOL. & Rap. ТнЕкАРҮ, Nov., 1939, 
bi E 756-759. "A" 
2. DRESSER, R., and Rupe, J. C. Supervoltage 
ME roentgen treatment of carcinoma of the bladder. 

F. Ат. М. Ass., 1938, III, 1834-1837. 
. 3. Dresser, R., and Spencer, J. Physical and clini- 
cal observations on the use of million-volt 
x-rays. New England J. Med., 1938, 218, 415- 

eap ^7 є 

4. Dresser, R., Trump, J., and Van ре GRAAFF, 
R. J. Production of supervoltage roentgen rays 
by means of an electrostatic generator. Am. J. 
RoenTcENoL, & Rap. THERAPY, 1937, 36, 758- 






П ° 761 * 
5. Merias, J. V, a RESSER, R. Carcinoma of the 
cervix tread by ti roentgen ray and radium. 
Ann. Sy, 1937, 100, 653-667. 


5 J. G. ара Van ре Graarr, R. J. Design 
of a million-volt x-ray generator for cancer 
treatmeng and research. Y. Applied Physics, 
1937, 8, 692-606, 


Vou. 43, No. 1 \ , Carcinoma of the Cervix, 23 


DISCUSSION 


Dr. WiLLiAM Р. Hearty, New York City. I 
would like to comrnend the reader of the paper 
and his associates upon their confervative atti- 
tude. This is just a report of progress on their 
part, and in a general way it verifies what has 
been done-for a great many years throughout 
the ie and elsewhere in the use of com- 
bined radiation methods of therapy for cancer 
of théicervix. 

For;abouti eighteen years, I have been carry- 
ing out combined methods of radiation therapy 
for cancer of the cervix at the Memorial Hos- 
pital through the cooperation of the roentgen- 
ray department. At first low voltage roentgen 
therapy, always preceding the radium, was 
used, but since 1926, we have used high voltage, 
the 200 kv. During most of that time until 
about four years ago, we used only four portals, 
two anterior and two posterior, as has been 
done by these authors. But for the past four 
years, we have increased the numbe§ of portals 


to six. 

Another point which might be а.а 15 
that with the supervoltage, as utilized by Dr. 
Dresser and his associates, they have employed 
one anterior field, the suprapubic field, and фто 


-oblique posterior fields, with the anterior field 


perpendicular. That was done undoubtedly so 
as to concentrate the rays, the central beam, 
upon the cervical field, but nevertheless it does 
concentrate it also upon the rectum and the 
bladder, and this must result in vesical and rec- 
tal irritation, both primary and secondary. The - 
primary symptoms clear up rather quickly but 
the secondary symptoms may be very unfor- 
tunate. These patients may a year or longer ` 
after this supervoltage therapy, with the fields 
set up so that they cross-fire on the rectum and 
the bladder, have very serious bladder or rectal 
radiation lesions. 

I believe that the plan which we are following , 
at the Memorial Hospital is superior, in which 
we set up the four to six fields so they are per- 
pendicular to the surface of the body; the beam 
is perpendicular and goes directly to the pará- 
metrium. We want the parametrial field and 
not the cérvix irradiated by the roentgen rays. 
We plan to take care of the cervical field, the 
primary lesion, with radium. By setting up the 
fields perpendicularly, you avoid damaging the 
bladder and the rectum to the same degree that 
will occur when you set them up obliquely. We 
formerly did set up ours obliquely but because 


we 
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of the sharp proctitis and cystitis which re- 
sulted in so many cases, we have omitted doing 
that. 

Dr. Dresses stated that in their саѕе$ they 
apply the radium one week after the termina- 
tion of the roentgen therapy. We believe that is 
too soon. Actually, they have not yet obtained 
in the irradiatec fields the full radiation reac- 
tion that they are going to get in the tumor- 
bearing area from the roentgen therapy that 
has been delivered. When they then apply ra- 


dium on top of it, their patients are much more ` 


apt to have severe rectal reactions, rectal ulcers 
or bladder reactions, than they will have if the 
application of radium is delayed until approxi- 
mately three or four weeks after the termina- 
tion of the roentgen therapy. 

Those are very important points for the pa- 
tient's protection and they do not interfere 
with the salvage in taking care of the disease. 
We also believe that roentgen therapy should 
always be given first. I cannot agree with Dr. 
Dresser tWat three and a half years is enough 
time to фк оп and that thereafter the cases 
that are Well at three and a half will remain well 
for five. His series, as he says, was quite small in 
number; five and three in one group and only 
one or two out would ruin it. He must wait at 
least five years and then he will find, even after 


oN 


five years, they wall keep falling off from dis- 
ease, from cancer. | 

The plan we follow is roentgen irradiation 
first and then two to four weeks later, radium. 
Our present method of roentgen irradiation is 
the pyramidal dose method. We begin with тоо 
r to each of two opposite fields daily, using six 
fields. It take three days to go around the pel- 
vis. Then the next cycle is at 150 r and the third 
cycle is at 200 r to each of two opposite fields; 
the fourth at 250 r; the fifth at 300 r; the sixth 
at 350 r, to each of two opposite fields; and the 
seventh at 350 r. It takes about twenty-one 
days and at the end of that time the patient has 
received 1,700 r to each of the six fields with a 
200 kv. machine, 70 cm. target-skin distance, 
and we believe the 70 cm. is better than the 50 
cm. They stand it remarkably well. During that 
time, all these treatments are given with the 
beam perpendicular, not oblique. Nevertheless, 
since the cervical field and the tumor field in the - 
cervix is taken in tangentially with the antero- 
posterior and the posteroanterior treatments, 
and directly with the lateral treatments, you 
can see the cervical lesion disappear so that at 
the end of three weeks, you will have compara- 
tively little primary lesion still evident inthe 
cervix. Then you must wait, as I said, twOxQ м 
four weeks before applying radium. 
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THE ROENTGEN DIAGNOSIS AND THERAPY OF 
RETROPHARYNGEAL -ADENITIS* 


By R. RHETT RATHBONE, M.D. 


“ Children’ s Hospital 


WASHINGTON, D.C. 


ETROPHARYNGEAL adenitis and 

abscess are fairly common conditions, 
occurring most often during the first year 
of life and rarely after the age of three. The 
roentgen diagnosis of an abscess is “easy 
in most instances, as pointed out by Pan- 
coast and Pendergrass, but adenitis or 
early abscess is often difficult to diagnose 
because of the normal variations in the 
size of the retropharyngeal space caused 
by respiration. Hay! studied lateral roent- 
genograms of the pharynx af rest in 25 
normal children varying in ages from three 
weeks to fourteen years. Because of the 
difficulty in obtaining roentgenograms of 
the pharynx af rest in the uncooperative 
child, we have adopted a simple procedure 
for examining and differentiating between 


«m — the normal and the widened retropharyn- 


geal space. We have reviewed a series of 
lateral roentgenograms of the nasopharynx 
in 80 infants from birth to three years of 
age and our purpose is to present both the 
normal and the pathological findings. 


ANATOMY 


lymphatic drainage areas for the nasal acces- 
sory sinuses, the nasal fossae, the pharynx, the 
larynx and the middle ear. An initial infection 
arising in any of these regions may be trans- 
mitted: through the lymphatics to the retro- 
pharyngeal space and extend on downward to 
the peribronchial nodes or posterior mediasti- 
num. The faucial tonsils have no direct connec- 


.tion with the retropharynx, but drain directly 


The retropharyngeal space lies anterior to- 


thg*vertebral column and extends upward to 
thé base of the skull. Its downward extension, 
the retro-esophageal space, communicates with 
the postpericardial mediastinum. This space 
contains a network of loose areolar tissue 
so that in the cadaver the pharynx and eso- 
phagus may be easily separated from the pre- 
«ТЄ ега! fascia. It is enclosed anteriorly and 
posteriorly by two layers of fascia which blend 
laterally with the sheaths of the great vessels. 
'There is a chain of medial and lateral lymph 


„ nodes in the retropharyngeal space. In early 


life the numbgy ef nodes may vary from three 
to ten but ix adult е there are rarely more 
than one gf two as the medial nodes undergo 
atrophy. Theeretropharyngeal nodes are the 


into the deep cervical glands. The efferent 
lymphatics from the retropharyngeal lymph 
nodes may also drain into the deep cervical 
glands adjacent to the internal jugular vein, so 
that glands palpable along the е of the 
sternomastoid muscle may receiv& their infec- 
tion from either the tonsils or the pasal acces- 
sory sinuses and nasopharynx. 


CLINICAL CONSIDERATIONS 


A retropharyngeal abscess usually de- 
velops from suppuration and breaking 
down of the retropharyngeal lymph nodes 
which have become involved due to an 
infection in the upper respiratory system. 
'The occasional exceptions to this mode of 
orgin are those cases wherein a foreign 
body has punctured the retropharyngeal 
or retro-esophageal space. If an infant or 
child has difficulty in breathing or nursing 
following an upper respiratory infection, 
a retropharyngeal swelling with its primary 
focus in the sinuses, ears or adenoids, as 
well as an enlarged thymus or pulmonary 
pathology, must be considered.e 


• 
ROENTGEN DIAGNOSIS 


Since the observations on enlarged thy- 
mus by Pancoast and Pendergrass,‘ we 
have included a lateral view of the naso- 
pharynx and chest as a part of the thymus 
examination in infants. Our routine exami- 
nation of the sinuses includes a lateral view 
of the nasopharynx to exclude a retro- 


* From the Rediological Clinic of Drs. Groover, Christie and Merritt. 
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ТаАвіЕ I S 
THE NORMAL RETROPHARYNGEAL AND RETROTRACHEAL SPACE 
Exposur€ during Inspiration 28-48 inch Target-Film Distance 
Age Under 1 year I to 2 years 2 to 3 years 
No. of cases 40 19 21 
4 
Retro- Retro- Retro- Retro- Retro- Retro- 
pharyngeal tracheal pharyngeal tracheal pharyngeal tracheal 
Extremes 11-3 mm. 18-8 mm. 11-4 mm. 16-8 mm. 11-3 mm. 14-8 mm. 
Average 7 mm. то mm. 8 mm. 11 mm. 8 mm. Io mm. 











pharyngeal swelling. Because the normal 
retropharyngeal space varies greatly with 
the phase of respiration, we exclude this 
variable factor by making all lateral exami- 
nations of the pharynx, neck and chest 
during inspiration, and to stop motion the 
time deni da never more than 1/20 and 
often 1/4glof a second. We have reviewed 
a series of lateral roentgenograms of 80 
apparently healthy children during inspira- 
tion to determine the width of the retro- 
phar}ngeal and retrotracheal spaces. The 
film target distance has varied from 28 to 
48 inches. Measurements were made from 
the body of the second cervical vertebra 
to the adjacent posterior pharyngeal wall 
for the retropharynx. The retrotracheal 
measurements were made from the pos- 
terior tracheal wall just below the larynx 
to the nearest adjacent vertebral body. The 
results of these measurements are shown in 
Table r. 

The normal retropharyngeal space in 
infants and young children never measures 
over II mm. during inspiration using ordi- 
nary roentgenographic distances. The ret- 
rotracheal space varies somewhat with 
age, measuring not over 18 mm. up to one 
year, not over 16 mm. from one to two 
years and not over 14 mm. after the age of 
two. If the pharyngeal air space measures 
less than 15 mm. it should be suspected 
that the roentgenograms have not been 
taken during inspiration and the patient 
should be re-examined. With very large 
retropharyngeal swellings the pharyngeal 


air space may be partially obliterated even 
during inspiration, but this is usually easily 
recognized, as the tongue is pushed forward. 

In the past two years we have diagnosed 
retropharyngeal adenitis in 20 children. 
It was impossible in a few cases to differ- 
entiate between a cellulitis and an adenitis. 
There have also been 3 cases of retro- 
pharyngeal abscess with definite fluctua- 
tion on digital examination. These 3 cases 
offered no difficulty in diagnosis and are 


not considered in this report, as once sup- * 


puration begins the problem is entirely 
surgical. Table п shows the clinical diagno- 
sis and age in these 20 cases. 

As shown in Table п the clinical diag- 
nosis in 6 cases was a nasopharyngitis or 
sinus disease. Not only did these 6 cases 
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CLINICAL DIAGNOSIS IN 20 CASES OF 
RETROPHARYNGEAL WIDENING 














; . No. of 
Diagnosis авга Аве 
Nasopharyngitisor| 6 } 8 mo. 16 mo. 18 mo. 
sinus disease *| 18 mo. 19 mo. 24 m.» 
Enlarged thymus 5 4 wk. 5 wk. 6 wk. 
3 то. 12 mo. 

Otitis media 4 7 mo. 9 mo. 10 mo. 

2o, 

P d 

Foreign body 2 I4 mo. a 
Unexplained fever} І 19 moe 
Cervical adenitis 2 23 yr. 3 yr. 








^ 
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have roentgen evidencé of sinus disease 
-but all 20 cases showed the antra or 
ethmoid sinuses to be entirely opaque or 
have a marked thickening of the lining 
mucosa. We are impressed with the fre- 
quency with which a nasopharyngitis in 
infants and children is followed by a sinus 
infection, and occasionally a retropharyn- 
geal adenitis or cellulitis. 

In 5 cases the clinical impression was en- 
larged thymus, because of the age of the 
patients, the difficulty in breathing and the 
attacks of cyanosis. The roentgen exami- 
nation showed the thymus to be normal 
in size, both in the anteroposterior and 
lateral views, and the symptoms were due 
entirely to a retropharyngeal or retro- 
tracheal swelling. On digital examination 
there was no evidence of fluctuation or 
abscess. Wasson* has shown that the antra 
are well developed at birth, but are not 
aerated, and require from four to eight 
weeks to aerate and become visible on the 
roentgenogram. In 3 of the 5 cases, aged 
four, five and six weeks, if we did not have 
the clinical evidence of a nasopharyngitis 
with pus in the nose, we could not assume 
that the opaque antra were diseased. 


ROENTGEN THERAPY 


Roentgen therapy has long been con- 
sidered a very effective method of treat- 
ment for simple cervical adenitis and most 
radiologists have had experiences similar 
to Aurwitz and Zuckerman.? They report 
a carefully studied series of cases with 
controls showing that suppuration occurred 
in I4 per cent of cases treated with roent- 
gen therapy in contrast to 41 per cent 
without roentgen therapy. Inasmuch as 
we’ have had excellefit results with roent- 
gen therapy in chronic sinus disease in 
children, and finding sinus disease asso- 
ciated so frequently with retropharyngeal 

e swelling, we Mave recommended small 
doses of roengget radiation for all cases of 
retropharyngeal adtwitis, and for all cases 
of retropharyngeal swelling where there is 
doubt «s to Же actual presence of fluctua- 
tion. A 


ы 


Of the 20 cases studied all but 3 were 
treated with roentgen therapy. One case, 
aged ten months, with a purulent bilateral 
otitis media and sinus disease, was treated 
with sulfanilimide and the glands promptly 
regressed as well as the otitis media and 
sinusitis. Two cases, aged eight and sixteen 
months, following a nasopharyngitis had 
small retropharyngeal glands which caused 
no obstructive symptoms, and were dis- 
covered only by roentgenographing the 
sinuses. The adenitis and sinus disease dis- 
appeared in three weeks following local 
treatment to the nose. 

The remaining 17 cases were treated 
with roentgen therapy. Since the retro- 
pharyngeal adenitis was secondary to an 
infection in the sinuses or ears, the roent- 
gen treatment was a slight modification of 
our routine roentgen therapy for sinus 
disease.* \ 

Using 125 kv. (peak), § mag, 12 inch 
distance and 5 mm. aluminum Хе, the 
daily dose is 75 r (measured in air) for 
infants up to one year, and тоо г (measured 
in air) from one to five years. One of three 
15X15 cm. areas (right lateral, left lateral 
and anterior) is treated every other day 
until each area has been treated twice, or a 
total of six treatments in two weeks. Cases 
with considerable respiratory difficulty are 
usually given the two lateral treatments 
the first day, to hasten resolution. Large 
areas are used so that the sinuses, the 
mastoids, the retropharyngeal space and 
the entire upper respiratory tract is 
treated. The eyes are protected with small 
oval lead shields held in place with a band 
of adhesive tape across the nose. The hair 
is protected with lead. The un@operative, 
child is wrapped securely in a sheet, and 
the head is held by a nurse who wears 
heavy lead rubber gloves. 

The retropharyngeal swelling disap- 
peared entirely in all 17 cases following the 
roentgen therapy. The obstructive symp- 
toms usually disappeared after the second 
treatment. The retropharyngeal swelling 
did not entirely disappear in any case 
under two weeks, and in 3 cases 1t was two 
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months before the retropharyngeal space 
returned to normal. We feel that the 
prompt resolution of the glands without 
going on to Suppuration in any of the 
cases was due in part to treating the pri- 
mary focus for the infection as well as the 
glands themselves. 
CASE REPORTS 

Case 1. Baby E. 
[4, 1937, aged six weeks. The baby’s delivery 
was normal and it was perfectly well during ten 
days’ hospitalization. Two days after going 
home the baby began to cry a great deal and 


T., first seen on September 


the mother noticed considerable nasal mucus. 
When fourteen days old the baby began having 
difficulty in nursing and since then had been 
unable to breath through its nose. After four 
weeks of age when the baby was placed over 
the mother’s shoulder with the head partly 
flexed to regurgitate after feeding, the baby 
would struggle for air, turn blue and occasion- 
ally stop bgeathing. The baby would be fairly 
comfortable and breathing was slightly labored 
when lying on its back with its head flat. An 
enlarged thymus was suspected and the baby 
was sent in to the roentgen department for 
examination of the thymus. Roentgen examina- 
tion showed the heart, thymus and lungs to be 
normal. The lateral view of the chest and naso- 
pharynx during inspiration showed the retro- 
pharyngeal space to be greatly widened, meas- 
uring 15.0 mm. The nasopharynx was blocked. 
There was also a retrotracheal swelling with 


1. Case 1. 
tracheal compression in a six weeks’ old infant. B, six days after beginning roentgen therapy the swelling 


FIG. 
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compression of the®tracheal lumen so that it 
measured onlyer.5 mm. (Fig. 1,7). Examination 
of the sinuses showed the right antrum to be 
clear, the left was entirely opaque. Roentgen 
therapy was advised. Six treatments of 75 r 
were given and because « 
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f the pronounced 
given 75 r to each 
lateral area the first day. Following the first 
day’s treatment the baby began to breathe and 


symptoms, the baby was 


nurse much easier. A checkup roentgenogram 
six days later (Fig. 12) showed the retropharyn- 
geal swelling to be less and the tracheal com- 
pression had disappeared. Two weeks after the 
first treatment the baby was having no symp- 
toms, was breathing through his nose and had 
gained 14 ounces. The final roentgen checkup, 
six weeks after roentgen therapy (Fig. 1C) 
showed the nasopharynx to be normal and the 
baby has had no further respiratory difficulty. 


Case и. Baby D. J., aged two and a half, 
was first seen on. April 17, 1936, complaining 
of an unexplained fever of three weeks’ dura- 
tion. His temperature would go to 102? F. each 
day, then following a sudden sweat would drop 
to normal. Two days before we saw the patient, 
he developed a small chain of right cervical 
glands. These glands were given two roentgen 
treatments of 1 
promptly disappeared and the temperature re- 
mained normal for when the 
glands and fever returned. Sinus disease was 
suspected as the focus for the infection and 


20 r in three days. The glands 


seven days, 


roentgenograms showed the ethmoid sinuses to 


be clouded and the antra showed marked 





A, the pronounced retropharyngeal and retrotracheal swelling produces almost complete 


is regressing and the tracheal compression has disappeared. C, six weeks after therapy the retropharyngeal 


space is normal. 
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пс. 2. Case п. 4, moderate retropharyngeal adenitis, associated with cervical adenitis and Yinusitis. 


B, one month after roentgen therapy the retropharyngeal space is normal. 


thickening of the mucosa. The lateral view of 


the nasopharynx showed a moderate retro- 
pharyngeal swelling which produced no symp- 
toms (Fig. 2.7). The patient was given two 
treatments of 150 r to a large area over the 
sinuses and pharynx. The large recurrent cervi- 


cal glands softened, suppurated and were in- 





cised and drained. The patient improved 
immediately. Checkup roentgenogram of the 
sinuses one month later showed the retro- 


phafyngeal space to be normal and the sinuses 
entfely clear (Fig. 2B). 
SUMMARY 

г. The normal retropharyngeal space 
during inspiration in infants and children 
should not measure over 11 mm. using 
@uinary roentgenográphic distances. 

2. A retropharyngeal swelling is usually 
due to some focal infection in the upper 
respiratory tract, often the nasal accessory 
esinuses. Б 

3. If both gh® focal infection and the 

` 


. 


retropharyngeal swelling, usually an adeni- 
tis in the early stages, are treated promptly 
with roentgen therapy, a retropharyngeal 
abscess rarely develops. 
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ROENTGEN DIAGNOSIS OF DERMOID'CYSTS OF THE 
OVARY IN THE ABSENCE OF CALCIFICATION* ` 
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HE roentgen diagnosis of dermoid 

cysts of the оуагу! is usually based 
on the presence of teeth or other calcified 
shadows; the latter may be either amor- 
phous agglomerations or the true osseous 
formations? In many instances the dis- 
covery of these tumors is made fortuitously 
in the course of roentgen studies which 
include thg pelvic abdomen. The incidence 
of calcification in dermoid cysts is reported 
in two pathological studies?? as varying 
between 18 and 49 per cent. Since dermoid 
cysts constitute nearly 20 per cent of all 
ovapian tumors, it would be desirable to 
have additional reliable roentgen diagnos- 
tic criteria to make possible the detection 
of the large number of these tumors which 
do not contain calcareous material. 

In the following 6 instances, representa- 
tive of a group of 22 cases, the roentgen 
diagnosis of dermoid cyst of the ovary was 
made on the basis of signs which we believe 
are constant features of these tumors and 
which do not depend on the presence of 
calcified material. A rounded or ovoid 
mass of decreased density, regular in its 
contour, is found in the pelvis; it usually 
presents д banded, mottled appearance. 
This mass is sharply delineated from the 
surrounding soft tissues by a thin ring of 
increased density. Repeated examinations 
of the same region will always present a 
similar picture, so that the constancy of 
these features represents confirmatory evi- 
dence. 

CASE REPORTS 

Case 1. (Fig. 14.) J. F., aged twenty-nine. 

Uterosalpingography was performed because 


* From the Department of Roentgenology, Beth Israel Hospital, Boston. 


of a complaint of sterility; the films showed the 
uterus to be normal. On the left side of the pel- 
vis, in the region of the ovary, a small, rounded 
area of diminished density was noted. This 
area was sharply circumscribed by a dense ring 
shadow, and the mass presented a slightly 
mottled appearance. The film taken after the 
lipiodol emptied from the uterus (Fig. 15) 
showed the same appearance. The diagnosis of 
dermoid cyst of the ovary was confirmed at 
operation. 


Case и. M. H., aged twenty-six. A flat plate 
of the abdomen, taken for gastrointestinal com- 
plaints, revealed in the pelvis a large round 
mass, measuring about 14 cm. in diameter. The 
mass presented a banded, mottled appearance 
and was encircled by a dense ring shadow. No 
calcified foci could be demonstrated (Fig. 2). 
On the basis of these features, a diagnosis of 
dermoid cyst was made and later confirmed at 
operation. Pathological examination showed no 
evidence of calcareous material. 


Case т. В. M., aged twenty-three. Studies 
for urinary complaints included a flat film of 
the pelvic region and demonstrated a @ ап, 
irregular calcified shadow in the pelvic region. 
This shadow, however, was noted to lie within 
an area of decreased density which was slightly 
mottled in appearance and encircled by a well 
defined ring of greater density (Fig. 3). In view 
of these findings, it was felt that the calcified 
body represented an imperfect tooth formati 
within a dermoid cyst. The diagnosis was 
proved to be correct at operation. This case 
demonstrates an example where the afore- 
mentioned characteristics peculiar to dermoid 
cyst aided in the differeweigl diagnosis of a 
calcified shadow in the pêlvis. 


є 
Case ту. B. G., aged seventy. Roentgen 
ASE 1 ge vent] - 
studies of the lumbar spine ме made because 
* 
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Fic. 1. 4, note the relation of the mass to the lipiodol-filled uterus; the latter appears to be normal. The 
diminished density of the mass is well illustrated. B, the small scattered dense areas are due to small 
amounts of lipiodol in the pelvis which have gone through the Fallopian tubes. A small residue of lipiodol 
may also be present within the uterus. 





Fic. 2 (deft). The encircling ring of the cyst is well defined at the inferior and lateral borders of the mass. 


& This cyst meafured 14 X11.5 Xg.5 ст. and contained hair and sebaceous material. 
Fic. 3 (right). Jiæcalcified area is poorly differentiated, but was identified as a tooth on pathologica’exami- 
nation. ` 
* 


of low back pain. A large, rounded mass was above. The marked degree of mottling was an 
noted in the*pelvis; its general appearance was outstanding feature in this particular instance. 
similar togthat of the dermoid cysts described An irregular, calcified area was noted in the 


to 
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Fic. 4 (efr). Note the marked degree of mottling. The small calcified shadow just above the mid-point of 


the pubis probably represents an incomplete tooth formation. The sharp demarcating ring adds to the 
contrast to the surrounding soft tissues. 


Fic. 5 (right). The ovoid area of increased radiance is well outlined. The cense wall surrounding the area 
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is sharply defined and is characteristic of a dermoid cyst. 


тє. 6. Æ, the ureteral calculus is about the same size as the calcified bocies 


within Hop st. An irregular 


calcified plaque is present in the superior’ portion of the cyst wall. B, the calculus has been passed. Note 
the contrast to the intestinal shadows on the other side of the pelvis. 


` 


е 
в 
е 
inferior portion of the cyst, probably represent- density (Fig. 4). A roentgen diagnosis of der- 
ing a tooth formation. The whole area was con- moid cyst was made. Operation*was deferred 
fined within a contrasting ring of increased because of the extreme age of the pagient. 
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Case v. (Fig. 5) A. W$, aged thirty-nine. 
. This patient was referred for urologic studies, 
at which time a film revealed, in the vicinity 
of the right ovary, an ovoid area of decreased 
density. This area stood out in contrast to the 
surrounding denser tissues and this contrast 
was made more marked by an encircling ring 
of increased density. The contents of the 
rounded area showed a mottled appearance. 
Two later examinations showed the same 
features noted at the first examination. These 
constant findings warranted a diagnosis of der- 
moid cyst. No operation was performed. 


Case vi. S. S., aged fifty-four. The history 
included right-sided abdominal pain, frequency 
and dysuria. At the first examination (Fig. 
64) a small, right ureteral calculus was noted. 
Just above the calculus and in the region of the 
right ovary was a rounded area of decreased 
density, banded and mottled in appearance, 
and encircled by a dense ring shadow. Small 
foci of irregular calcifications were noted within 
the mass. In addition, part of the wall showed 
a relatively denser area, suggesting a plaque of 
calcification. A diagnosis of right ureteral cal- 
culus and right ovarian dermoid cyst was 
made. 

The ureteral stone was passed and a second 

roentgenogram (Fig. 6B), taken two months 
later, showed no evidence of any calculi. The 
rounded area in the region of the right ovary 
persisted, similar in size, shape and appear- 
ance to the mass noted at the previous examina- 
tion. In view of the constant findings, it was 
felt that a diagnosis of dermoid cyst was war- 
ranted. A third film, taken a year later, showed 
no change in size or appearance of the cyst. 
s case demonstrates the fact that repeated 
wnations in the presence of suspected der- 
oidfcyst of the ovary shows constant findings 
which differentiate a cyst from confusing 
shadows due to intestinal gas. 







DISCUSSION 


е 
Films of the pelvic abdomen in the 
6 above-described cases showed masses 
which, except for size, resembled each other 
closely in appearance. The mass was always 
found in the vewis and usually in the 
vicinity of one of he ovaries. If the cyst 
was large, it occupied the greater portion 
of the pelvisyeas in Cases п and ту. The 
_ diminished gensity of the mass is explained 
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by the nature of the contents of the der- 
moid cyst, a sebaceous material which is 
liquid at body temperature. Dermoid cysts 
all contain varying quantfties of hair 
mixed with the sebaceous material; this 
accounts for the banded, mottled appear- 
ance so characteristic of these ovarian 
tumors. Case 1v shows the mottling espe- 
cially well. All the cases show a definite 
capsular ring of increased density; this is 
explained by the capsular structure of the 
dermoid cyst which is made up of thick- 
ened stratified squamous epithelium and 
supporting fibrous tissue. An occasional 
plaque of calcium is noted in the wall, as 
in Case ут. 

These characteristics, in the absence of 
calcification, have been sufficient to make 
a roentgen diagnosis of dermoid cyst and 
have also aided in the differential diagnosis 
of calcified shadows of doubtful origin in the 
pelvis. This is illustrated in Case vi where 
both a ureteral calculus and calcified parts 
of the dermoid cyst were present. After 
the passage of the calculus, the remaining 
calcified shadows were easily identifiefl as 
cyst contents. The criteria described above 
should also facilitate the differential diag- 
nosis of dermoid cysts in the presence of 
vesical calculi, phleboliths, calcification in 
the ovary, calcified fibroids, calcified 
glands, and healed tuberculous salpingitis 
with calcification. 


SUMMARY 


Criteria for the roentgen diagnosis of 
dermoid cysts of the ovary are presented 
which make the diagnosis possible in the 
absence of formed calcified shadows. A 
rounded or ovoid mass of diminfshed den- 
sity, banded and mottled in appearance, is 
noted in the pelvis. The mass is encircled 
by a well defined ring of increased density, 
sharply delineating the mass from the sur- 
rounding soft tissues. These roentgen fea- 
tures of the dermoid cyst are also useftf in 
differential diagnosis when a calcification 
in a dermoid must be differentiated from 
other calcified shadows in the pelvis, such 
as ureteral and vesical calculi, phleboliths, 
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calcification in the ovary, calcified fibroids, 
calcified glands and healed tuberculous 
salpingitis with calcification. 

Six cases åre presented to illustrate the 
roentgen diagnosis of dermoid cyst of the 
ovary; in three of them the diagnosis was 
confirmed by operation. | 
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CALCIFICATION OF THE PERICARDIUM* 
REPORT OF A CASE IN A BOY AGED TWELVE 


By WILLIAM С. LEAMAN, M.D., and JACOB H. VASTINE, 2nd, M.D. 
PHILADELPHIA, PENNSYLVANIA 


WH calcification of the pericardium 
is а common post-mortem finding, 
the clinical diagnosis presents many dif- 
ficulties. Few cases have been diagnosed 
during the lifetime of the patient and these 
always by roentgenographic methods. A 
survey of the recorded instances of pa- 
tients presenting definite evidence of cal- 
cification of the pericardium will show that 
they are mostly from higher age groups. 
Consequently, the following case seemed to 
us worthy of recording on account of the 
youth of the patient and the marked de- 
gree of the process. 


REPORT OF CASE 


R. F. (No. 449) was first seen on January 27, 
1934, at age of nine and a half. The chief com- 
plaint at this time was cyanosis on slight exer- 
tion of a year’s duration. When first noted by 
the mother of the patient the cyanosis ap- 
peared only when running or when entering cold 
water at the seashore. When patient con- 
sulted the family physician for cough at this 
time cardiac enlargement was first noted. A 
few weeks later swelling of the abdomen ap- 
peared and the patient was tapped for the first 
time a month before this examination. No 
edema of the feet. Slight dyspnea on moderate 
exeytion. 

ast Medical History. Negative for rheumatic 
inffction of any type. Measles, whooping 
cough and chickenpox in infancy. Rickets 
diagnosed at age of eight months. At age of four 
patient had abscess of right ear with uneventful 


e recovery. The tonsils*were removed later the 


same year. 

Social History. Attends school (4B). Born 
New York City and always lived there. Birth 
a version and lapor long and hard. No cyanosis 
at birth. Walked at sixteen months. Talked at 
eighteen months. 

Family History. Maher and father living and 
well. Three siblings, all living and well. The 
matemal grfhdmother had diabetes. The ma- 
ternal grarfifather had tuberculosis. The pa- 


ternal grandfather had hypertensive cardio- 
vascular disease. No history in family of rheu- 
matic infection. 

Physical examination at this time showed 
no appreciable increase in cardiac size. A blow- 
ing systolic murmur was heard transmitted to 
axilla. The abdomen was large and the liver 
was palpable a hand's breadth below the costal 
margin. Free fluid was demonstrated in the ab- 
dominal cavity. 

An electrocardiogram was made at the time 
patient was first seen (Fig. 14). The blood 
count: red blood cells 3,970,000, hb 69 per 
cent. Differential normal. Wassermann and 
Kahn tests normal. Blood urea 10 mg. per 100 
cc. Glucose tolerance normal. Blood sugar 100 
mg. per 100 cc. 

The patient was advised to enter the hospital 
to confirm tentative diagnosis of Pick's disease 
but was not seen until May 4, 1936, when he 
was admitted to the service of Dr. E. Bacon at 
the Woman's College Hospital. At thi$ time 
chief complaints were fluid in abdomen for 
three years, edema of legs for nine months and 
edema of face for three months. 

The patient had obviously lost ground since 
last seen. No further growth was noted, the 
abdomen was tightly distended with fluid, the 
face and legs were edematous, cyanosis was 
present and a moderate degree of dyspnea was 
present on slight exertion. He had been tapped 
at least once a month since last seen but on 
each occasion the abdomen filled again very 
quickly. He stopped school ten days ago and 
bed rest improved his condition slightly. 

Examination showed edema of the face more 
marked on the right side. The tech, nose and 
throat were negative. The anterior cervical 
glands were slightly enlarged. The jugular 
veins were quite prominent on both sides. The 
anteroposterior diameter of the thorax was un- 
usually wide. The chest was barrel shaped with 
flaring of the lower ribs. No left-sided pre- 
cordial bulging was seen. There was no retrac- 
tion of interspaces. More expansion was felt 
to occur in anteroposterior direction than 
laterally on deep inspiration. There was no 
tracheal deviation. 


* Read befor the Philadelphia Roentgen Ray Society, November 4, 1938. 
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Fic. 1. 4, January 27 


Abdomen distended. Fluid readily demon- 
strated. No distention of superficial veins was 
seen. No inguinal adenopathy. The liver was 
enlarged and smooth and the edge could be 
made out 9.5 cm. below the costal margin. 
Spleen not palpable. No other masses felt. 

Cardiac Examination. Blood pressure: right 
arm, 94/62; left arm, 88/64. Apex beat pal- 
pated in the 4th intercostal space about 1 cm. 
to left of the mid-clavicular line. It did not 
move on change of position. The heart sounds 
were of good quality, rhythm regular, rate 86. 
The aortic second sound slightly louder than 
the pulmonic second sound. There was a sys- 
tolic murmur heard over the apex and a faint 
mid-diastolic murmur in the same region. No 
thrill was palpable over any valve area. 

Extremities were normally developed. All 
reflexes normal. Slight pretibial edema present. 

A second electrocardiogram was made (Fig. 
1B). A decided decrease in voltage was noted 
ewhen compared to previous examination. 
Notching of the P-waves, particularly in lead 
2, 18 seen together with changes in the T- 
waves. No axis deviation was demonstrated 
with change in position. 

Roentgen examination of the chest (Figs. 
2 ang] 3) showed a circle of calcium in the 
pericardium. Diminished amplitude of the 
cardiac impulse was seen on roentgenoscopy. 
The heart was slightly above upper limits in 
size. The cardiothoracic ratio measured 0.48. 
There was fullness in the region of the left 
auricle. The supracardiac shadow was wider 
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than usual, either due to dilated vessels, en- 
larged lymph nodes or effusion between the 
lung and mediastinum on the right—probably 
the latter. There was some pleural thickening 
over both lungs with a moderate pleural ef- 
fusion of the right side. 

A roentgenogram of the abdomen showed a 
moderately enlarged liver, the measurements 
from the right border to the dome of the right 
diaphragm being 19 cm. This was about 5 cm. 
above the upper limits of normal. The spleen 
was slightly enlarged. The kidneys were within 
normal limits in size, smooth in outline and 
occupied normal positions. There were no ab- 
normal calcifications within the abdomen. The 
abdominal wall was slightly thicker than gisu- 
ally compatible with thickening of the P&i- 
toneum. 

Roentgenograms of the long bones showeN no 
evidence of bone or epiphyseal changes. 

Impression: Findings compatible with clini- 
cal diagnosis of polyserositis. Calcification in 
the pericardium marked* 

Examination of the urine was normal on 
three occasions. The blood count showed im- 
provement since the last examination: red 
blood cells 4,250,000, hb 86.6eper cent (Sahli), 
white blood cells 7,800. uo neutro- 
philes, 72 per cent; Iymplsfcytes, то per cent; 
monocytes, 6 per cent; Msinophiles, 3 per cent. 
Sedimentation time: 18 mm. in seven hours. 
Icteric index, 10; hemolysis, o. 4C to oX8 per 
cent. 


Blood Chemistry. Urea nitrogenet1 mg. per 









тоо cc., cholesterol go, phosphorus, 2.44, cal- 
- cium 7.9, glucose 69.5. Urea clearance normal. 
Ascitic fluid: total chlorides 630 mg. Albumin 
three plus. Culture of ascitic fluid, no growth. 
Mosenthal, normal range of figures. 

Clinical Diagnosis. (1) Etiological, unknown; 
(2) anatomical, slight cardiac enlargement, 
mitral regurgitation, pericardial adhesions with 
calcification of the pericardium; (3) physio- 
logical, normal sinus rhythm; (4) functional 
classification, Class 2b (faulty diastolic filling). 

The patient appeared to be declining very 
fast. The jugular veins were more distended 
and the abdomen filled quickly after each 
weekly tapping. The procedure caused the pa- 
tient much discomfort and considerable appre- 
hension. There was continued venous hyper- 
tension following abdominal tap, the readings 
averaging 190 mm. The situation was ex- 
plained to the parents and pericardiectomy ad- 
vised. 

The child was moved to the Mayo Clinic and 
operated on the following week. The following 
note received from Dr. Samuel Amberg de- 
scribes the findings: 


The pericardium was found to be adherent to the 
heart throughout its entire extent and a layer of 
calcium was present throughout its entire attach- 
ment, the deposit being most marked along the dia- 
phragmatic portion of the pericardium and about 
the inferior vena cava. On the other areas it was 
granular and piled up in character. The entire peri- 
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cardium was separated from the heart muscle, the 
left ventricle freed first and the calcium removed 
from around the pericardium and vena cava orifice. 
About two-thirds of the pericardiym was removed 
entirely freeing the vena cava and heart muscle. It 
was a very difficult and extensive procedure because 
of the firm attachment of the calcium to the peri- 
cardial layers. In fact, some of the calcium had to be 
left attached to the auricle and inferior vena cava. 
Considering the magnitude of the operation the 
patient stood the actual procedure very well. During 
the night following the operation the patient showed 
good response. During the second day there was a 
gradually increasing respiratory difficulty with a 
steady fall in blood pressure. In spite of the usual 
supporting measures, oxygen and transfusions, the 
patient died on the morning of the third postopera- 
tive day. No autopsy was obtained. 


DISCUSSION 


Although Morgagni! is usually credited 
with the publication of the first case report 
of pericardial calcification in 1762, Dionis? 
gave a clear description of the condition in 
1705. In 1768 Bordenave? reported a case 
showing calcification of the pericardium to 
the extent of an inch in a patient of fifty, 
who died of congestive cardiac failure. The 
first case report containing an illustrftion 
of the condition appeared in 1783 and was 
given by Simmons and Watson.! Here the 
finding of the pericardial calcification was 





Fic. 2 (deft). ИЮ. 798 roentgenogram of chest. There is an increase in diameter of the base of the heart 
but no increase in the tr&hsverse diameter. There is increase in the transverse diameter of the supracardiac 


shadow due t 
and effusion. 
. Fic. 3 (right). 







dilated superior vena cava. There are congested pulmonary vessels, with pleural thickening 
alcification not discernible with the usual exposure in this projection. 
Lateral projection of the chest of the same patient as in Figure 2. Note extensive calcification 


at peripherysof cardiac silhouette. There is an increase in the anteroposterior diameter of the chest. 
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entirely accidental, the patient dying of 
carcinoma of the esophagus and no symp- 
toms of heart disease were recorded during 
life. Watson “suggests, "the measure of 
every morbid ossification will no doubt de- 
pend much on the abundance of creta in 
the habit. That it does abound in some 
and that it is very deficient in other con- 
stitutions we are fully convinced . .." In 
1809 Burns? for the first time reported a 
patient with a heart “... diseased with 
specks of bone... ,” and in 1849 Rokitan- 
sky demonstrated a case of apical calcifi- 
cation and described the microscopic ap- 
pearance of calcium granules deposited be- 
tween the necrotic muscle fibers. It was not 
until 1910 that Schwartz reported a case 
of pericardial calcification recognized for 
the first time during the life of the patient. 
This was done using the roentgenologic 
method. 

Calcification of the pericardium, if we 
are to judge from the number of cases re- 
ported in the literature, is a rare lesion. 
Turner,’ searching the literature in 1924, 
reports 89 cases and adds 3 of his own. 
Smith and Willius? in 1932 reported 15 
cases in which presence of calcification was 
diagnosed during life and proved at ne- 
cropsy. In their series the youngest subject 
was twenty-four years of age and the oldest 
eighty-four. The average age of the series 
was 48.6 years.° 


ETIOLOGY 


In the reported cases no general agree- 
ment exists in regard to the etiology in cal- 
cification of the pericardium. Most cases 
are first encountered at autopsy and the 
etiological factor remains obscure because 
evidences of the original infection cannot 
be determined with accuracy. The patho- 
logical identification markings are buried in 
the obscurity of the fibrous tissue and cal- 
cium. Few cases have been followed with 
accurate records from the acute stage to 
the stage of calcification to establish a 
cause and effect relationship. Youmans’? 
and Youmans and Merrill," in a study of 
3 cases of their own and after reviewing the 





histories of collecfed cases, favor tubercu- 
losis as the commonest etiologic agent in, - 
most instances. However, Bellet and Mc- 
Millan," in a study of roo cases of tubercu- 
losis of the pericardium at the Philadelphia 
General Hospital, did not find calcification 
in a single instance. Smith and Willius? did 
not find any evidence of tuberculosis in 
their series of cases. The single etiological 
factor that affected the largest number of 
cases in their group was rheumatism. A few 
cases undoubtedly are of this origin. It is 
likewise true that many previously un- 
diagnosed inflammations about the peri- 
cardium at the time of an influenzal or 
pneumococcic infection are the starting 
points of the process that later receives the 
deposits of calcium. Rarely is syphilis the 
cause. Of all the etiological agents men- 
tioned above, the pneumococcus is the most 
likely one to leave behind the proper soil 
for the development of calcification. The 
pericardium lies in contact with the medi- 
astinal structures and an inflammatory 
process arising in the course of an influ- 
enzal, pneumococcic, rheumatic or strepto- 
coccic infection can easily spread with ini- 
tial involvement of all these important 
structures. The etiological agent in scarlet 
fever is closely allied to the organism re- 
sponsible for the rheumatic state and it is 
not unlikely that inflammatory changes 
occur in the course of scarlet fever and re- 
sult in the production of necrotic tissue 
soil for the deposit of calcium. , 

A number of factors have been cla§myed 
to influence the deposit of calcium sa 2 


the pericardial tissues. The best soN INS 


prepared by a mass of necrotic tissue in 
this locality that receives a poor blood 
supply. A local іпсгёаѕе in the alkalinitw 
of the blood at times renders the calcium 
salts less soluble and more likely to deposit. 
This will occur more often in individuals 
who have an overloading of the blood with, 
calcium and phosphatggalts. Factors that 
act from time to timg to cause concentra- 
tion of the blood under these favorable 
conditions may assume the re of immedi- 
ate causes. The vitamins snd Me hormone , 
• 


Nou. 43 P n 


N 


А 
of the parathyroid glantis have likewise 
ееп mentioned as agents in the process. 
Sex is a factor. In all the series reported 
in the literature males are more often af- 
fected than females in the ratio of 3:1. 
Regardless of the etiological factor, the 
inflammatory process involving pericar- 
dium and mediastinal structures may burn 
itself out with the formation of some 
fibrous adhesions between the layers of the 
pericardium, in which event little harm 
results. If, however, as in this case, calcium 
appears early and is deposited all over the 
pericardial surface, symptoms of a cardiac 
nature are soon seen. The amount, degree 
and location of the calcium and its associa- 
tion with adherent pericarditis are the im- 
portant points. The heart in this patient 
produced symptoms when it sought to 
attain its normal growth in a restricted 
space. If there is a valvular lesion in addi- 
tion, the embarrassment will occur sooner. 
Firm attachment of the heart to surround- 
ing structures by extrapericardial adhe- 
sions may complicate the picture still 
further by limiting cardiac contraction. 
Operation on this patient showed that the 
caleium deposits about the orifices of the 
superior and inferior vena cavae were the 
main factors in influencing the clinical 
course. The encroachment on the lumen of 
these vessels gives rise to certain recog- 
nizable syndromes. With involvement of 
the superior vena cava the obstruction to 
the return flow of blood from the face and 
neck Fauses edema in these regions. Evi- 
dencg of the increased venous pressure in 
thisApart of the body is seen in the en- 
gorgement of the veins of the neck and 
cyanosis. The venous pressure readings 
iè this boy were alfays markedly ele- 
vated. If the flow is obstructed in the 
pulmonary artery, pulmonary hyperten- 
sion and right ventricular strain result. 
[n obstruction of*the inferior vena cava we 
note enlargement «f the liver to a much 
greater size than is usuglly found in cases of 
congestive cardiac aure. ascites, edema 
of the legs ай hydrothorax. These are out 
of proportioff to signs of involvement in 
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the lesser circulation. Low blood pressure 
is a common finding and nearly always a 


low pulse pressure. 
e 


CLINICAL DIAGNOSIS 


In most cases the presence of the signs 
above described lead to an initial diagnosis 
of progressive cardiac failure. However, 
suspicion should be aroused when the 
heart size is much below the expected 
picture. The finding of cyanosis is another 
important point in the diagnosis that 
should lead to a thorough roentgen study. 
An early, correct diagnosis of calcification 
of the pericardium is extremely important, 
for if the signs presented are attributed 
to other factors it will prevent the con- 
sideration of operative relief now proved 
to be of outstanding value in the treat- 
ment of these cases. The formation of the 
chest in this case was significant for we 
do not find a barrel-shaped thorax in one 
so young without good reason. In this 
patient there was more expansion in the 
anteroposterior plane than laterally. The 
apex beat was fixed but no retractior? of 
the ribs and interspaces was noted. To- 
day, when roentgenoscopy in these cases 
is usually first carried out by the internist, 
the discovery of the "small, quiet heart" 
may give the first clue and the presence 
of calcification demonstrated on subse- 
quent plates may determine the diagnosis. 

The electrocardiogram in the patient 
reported here is interesting (Fig. 1). Com- 
paring the one taken on January 27, 1934, 
with the one obtained on last admission a 
striking change will be seen. The first trac- 
ing is normal with the exception of P-wave 
notching and a slight depression of the 
S-T intervals in lead 2. In the last tracing 
the difference in the amplitude or voltage 
of the QRS groups and the flat T-waves 
should be noted. This change is not an in- 
frequent finding in cases of calcification of 
the pericardium particularly after the fe- 
velopment of extensive anasarca. 

Reviewing the auscultatory findings in 
the case reported here we note that a mur- 
mur was heard over the region of the apex 
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in mid-diastole. There was considerable 
discussion at the time over the interpreta- 
tion of this extra sound thought by some 
to be a mufmur significant of a stenotic 
lesion of the mitral valve and by others to 
be an unexplained extra sound in the 
middle of diastole. Considering the marked 
alterations in the tissue structure and the 
increased density of the calcitied pericar- 
dium an extra sound in diastole would 
seem to be a reasonable finding. However, 
it was not until reading the recent article 
by Lian, Marchal and Pautrat” that the 
significance of the sound we heard over the 
apex in diastole in this patient became 
clearly understood. These authors describe 
a sound protodiastolic in time in 2 cases of 
calcification of the pericardium that is 
louder at times than the heart sound giving 
a gallop rhythm best heard between region 
of the apex and end of sternum. This extra 
sound (described as a vibrance) should al- 
ways lead the clinician to make a thorough 
study for the presence of calcification. It 
has a peculiar vibration that other sounds, 
occurring at this time in the cardiac cycle, 
do not have and this quality serves to dis- 
tinguish it. The physiological reduplication 
of the second heart sound 1s best heard over 
the base. The physiological third heart 
sound does not have the intensity nor the 
vibration that this extra sound possesses. 
The mid-diastolic mitral stenotic murmur 
is not accentuated nor as loud as this 
vibrance but, as in this case, mitral stenosis 
is often suspected because it is the com- 
moner lesion. Roentgen examination serves 
to make the differentiation. In the case of 
mitral stenosis, there is mitralization of the 
left cardfac border and if the sound arises 
from this type of pericardial involvement, 
we see the calcium. Bouillaud may have 
heard this sound for he speaks of a case of 
a myocardial stony projection into the 
pericardium giving a scraping sound but 
he*does not describe it further nor does he 
mention the time in the cardiac cycle. 
However, in many cases the different 
signs and symptoms that we have described 
may prove inconclusive. The main diagno- 
sis then rests upon the roentgen findings. 
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A good roentgenologist must first be a 


good clinician. In the presence of any or all 
of the above manifestations, chronic ad- 
hesive pericarditis with calcified pericar- 
dium should be suspected and the following 
roentgenologic evidence sought: 

I. Absence of cardiac pulsations or 
diminished amplitude of pulsation. 

2. Slight cardiac enlargement with dis- 
proportion between the degree of circula- 
tory embarrassment and the size of the 
heart. 

3. Irregularity and haziness of the car- 
diac silhouette due to external adhesions 
uniting the pericardium to the pleura, ad- 
jacent mediastinal tissues, thoracic wall or 
the diaphragm. 

4. Inability of the heart to change its 
position during the various phases of res- 
piration. 

5. Increase in the transverse diameter of 
the supracardiac shadow, due to stasis in 
the venous circulation, with dilatation of 
the veins. 

6. Presence of calcification in the peri- 
cardium. 

7. Characteristic kymographic changes. 

8. Fixation of the dome of the left 
diaphragm. 

9. Elevation of the diaphragm and limi- 
tation of the respiratory excursion with 
small pleural effusion. 

10. Increase in the lung markings dtie to 
congested pulmonary vessels with ptasis 
in the lesser as well as the greater cifcula- 
tion. s 

The cardiac measurements in ourNcase 
were 5.3 cm. from midline to right border, 
7.5 cm. from midline to left border; the 
cardiothoracic ratio*was 0.48, the length ef 
the heart was 13.4 cm., and the diameter at 
the base was 11.6 cm. These two measure- 
ments, particularly the diameter at the 
base, are definitely abové the upper limits 
of normal. 

The case reporta е us in this com- 
munication showed the above changes. It 
should be noted that the c&€ificason can 
only be seen in the oblique plojection and 
not in the anteroposterior proWection. 
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It is important to тКе a differential 
-diagnosis from the film between calcified 
pericardium and calcification of the heart 
muscle or endocardium. Calcification of 
the heart muscle is usually seen in older 
individuals. This type of calcification is 
not at the periphery, it involves smaller 
areas and is not associated with such ab- 
sence or such marked diminution of the 
cardiac impulse as occurs in calcification 
of the pericardium. 


TREATMENT 
The only treatment is surgical. Success 
follows early diagnosis, good preparation 
of the patient and the selection of an ex- 
perienced surgeon. The procedure is the 
removal of the mechanical impediment to 
‚ the circulation and there are several types 
of operation. 

Brauer" in 1902 first suggested subperios- 
teal resection of the left fourth, fifth and 
sixth ribs with their cartilages, extending 
from the mid-clavicular line or beyond to 
the sternum. This procedure allows greater 
freedom of movement for the heart and 
does not involve a great risk. Properly 
carried out it is attended with little shock 
and the relief obtained warrants more com- 
mon employment in these cases. 

Another type of operative procedure 
called for in the case reported here is the 
removal of portions of the pericardium 
from, the heart itself, particularly the ven- 
tricle. At the same time the layer of cal- 
cium }s removed from around the orifice of 
the inferior vena cava. Results achieved 
ОВД type of surgery аге the most bril- 

'liarff in medicine. A number of striking 
cases of relief and cure have been reported 
by White," Churchill? Beck and Gris- 
wold," and Flick and Gibbon.” Improving 
surgical techniques and closer cooperation 
between internist, roentgenologist and sur- 
geon in the handling of these patients point 
fo an even more promising future for this 
field. N 


SUMM&RY 


I. А gase Rmypresented in detail of a boy, 
aged twelve, ho showed a combination of 
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calcification and adherent pericardium re- 
sulting in Pick’s syndrome with pleural 
effusion, ascites, large liver and edema of 
the extremities. In this patiént operative 
relief was attempted. 

2. A discussion of the incidence, etiol- 
ogy, clinical and roentgen diagnosis of cal- 
cification of the pericardium is given. Early 
diagnosis and the benefit of surgical treat- 
ment are emphasized. 
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SILICOSIS AND TUBERCULOSIS ROENTGENOLOGI- ` 
CALLY SIMULATING A NEOPLASM 
REPORT OF A CASE 


By ERNST A. POHLE, M.D., Px.D., Professor of Radiology, and 
GORTON RITCHIE, M.D., Associate Professor of Pathology 
University of Wisconsin Medical School 
MADISON, WISCONSIN 


ILICOSIS usually produces a fairly 

typical picture in the roentgenogram, 
the lesions being seen in the periphery of 
the lungs. The differential diagnosis can 
be made as a rule on the basis of exposure 
of the individual to dust. The case here 
reported is quite exceptional in that the 


cal examination were some weight loss, a few 
pulmonary ráles and a prolongation of the in- 
spiratory and expiratory note upon ausculta- 
tion. In addition he had a tachycardia. 
Roentgenograms of the chest showed a large 
irregular mass projecting from the right medi- 
astinum into the lower lungs, and a similar 
smaller mass with fuzzy edges was seen pro- 


roentgen findings were very suggestive ot jecting on the left side (Fig. 1). There was a 


a neoplasm while the autopsy revealed only 
hilar silicosis and tuberculosis. Further- 
more, it was impossible to find a source of 
silica. 
CASE REPORT 

A white male, aged thirty-six, was admitted 
to the State of Wisconsin General Hospital on 
Noyember 26, 1937, with the complaint of 
shortness of breath, which was especially 
marked upon any physical activity. Before 
coming to Wisconsin he had had a radical 
antrum operation in Texas without relief of his 
symptoms. The pertinent findings upon physi- 
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1. Roentgenogram taken November 
7, 1937, in Madison. 
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little shrinkage of the left upper lobe with 
thickening of its interlobar pleura. The lungs 
were elsewhere clear. The bizarre findings in the 
chest were very strongly suggestive of a pri- 
mary bronchogenic carcinoma with bilateral 
lymphatic spread. Roentgen examination of the 
sinuses showed an opaque maxillary antrum, 
the remaining sinuses being clear. 

Bronchoscopic examination was done; it re- 
vealed some stenosis below the bifurcation of 
the major bronchi on the right side, apparently 
due to some pressure from without rather than 
from a growth within the bronchial tree. Since 
surgical removal seemed to be impossible it 
was decided to give roentgen therapy a trial. 
From December 2 until December 17, 1937; 
he received, as an outpatient, a total of fourteen 
exposures over the anterior and posterior 
mediastinum, 200 r (in air) per field, half value 
laver of copper 1.35 mm. The skin erythema 
had developed by the time of the last treat- 
ment, and the patient was asked to коны Ri 
re-examination within three weeks. HoweWer, ` 
he insisted on returning to Texas and in order 
to permit a proper follow-up, he was referred to 
a radiologist near his home town for examinf 
tion and treatment if indicated. 

On January 26, 1938, he was admitted to the 
local hospital in Texas with a temperature of 
102.6? F. and a pulse rate’ of 112. Roentgen 
examination showed no gepreciable change of 
the process in eithey hilar region but there 
was considerable infiltration at the right base, 
and the left upper lobe look more cloudy 
(Fig. 2). Four additional treatm§nts were then 
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given through left and right oblique fields in 


- order to avoid the previous portals of entry 


which still showed marked pigmentation. The 
patient began spitting up some purulent ma- 
terial and seemed to be steadily declining. He 
desired then to return to Madison and was 
placed on the train. He died en route and a 
partial post-mortem examination was made in 
Oklahoma. At that time most of the right lung 
and heart were removed and placed in a glass 
container to be sent here for further study. The 
examiner in Oklahoma did not find sufficient 
pathology to cause death. Our own post- 
mortem findings follow: 

Autopsy Report. The body had been em- 
balmed, and a partial autopsy had already 
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Fic. 2. Roentgenogram taken on January 
. 29, 1938, in Texas. 


been performed as described above. Lungs: 

The two lungs were essentially similar, and so 

will be described together. The pleura was 

gpeoth and glistening, and no adhesions or 

fibrous tags could be found. The hilar portion 

was very dense and fibrous; this fibrous area 

envolved about one-thitd of the volume of each 
lung, and was irregular in shape. The bronchi 

running through the dense area were thick- 

walled and had evidently been compressed by 

the contraction gof the surrounding fibrous 

*tissue. The peripheral portions of the lungs 
were air-containinf& although the framework 

was somewhat скеле. Carbon pigment was 

present throughout, but was especially dense 

in theehilar 

Microsco 






rous portion. 
cally, the lesion at the hilum was 
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lic, 3. Silicotic nodule. 

composed of very dense fibrous tissue nodules, 
chiefly perivascular in distribution, but coalesc- 
ing to form a dense mass (Fig. 3). A few tuber- 
cles containing giant cells were seen (Fig. 4), 
and several areas of caseation were present. 
One calcified area contained bone with a small 
area of bone marrow. The peripheral poftions 
of the lungs were the site of unresolved and 
organizing pneumonia. Many large epithelial 
cells were noted in the alveoli, but these were 
diffusely distributed and did not suggest tumor 





ic. 4. Showing tubercle with giant cells in central 
portion and heavy fibrous tissue reaction. 
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growth. A few of the vessels contained organ- 
ized and canalized thrombi. 

Examination of the remaining organs re- 
vealed no lesiong relevant to this report, except 
that a few early miliary tubercles were seen in 
the spleen. 

Pathological Diagnosis: Silicosis and tuber- 
culosis at the pulmonary hilum; pneumonia 
with delayed resolution and partial organiza- 
tion. 

Chemical examination of the lung tissue by 
Dr. Frank L. Kozelka of the Department of 
Pharmacology and Toxicology gave the follow- 
ing results: 


Grams— 

dry wt. Ash SiO, 
Sample 1 3.0355 2.18% 0.92% 
Sample 1 5.8873 2.23% 0.92% 


Expressed differently, each sample contained 
9.2 mg. of SiO, per gram of dried tissue, which 
is far above the 1.13 mg. determined by Mc- 
Nally! as the average content for normal lung. 


COMMENT 


In reviewing this case, even in the light 
of thé post-mortem findings, we still believe 
that a roentgenological diagnosis of neo- 
plasm was justifiable. The only question 
arising at the time of the radiological con- 
sultation was, as to the specific nature of 

1 McNally, W. D. Silicon dioxide content of lungs in health 
and disease. 7. dm. M. dss., 1933, 701, 584-587. The normal 


lung contains 1.13 mg. SiO: per gram of dried tissue (0.113 per 
cent). 


d 


JaxvarY, 1940 


the process. Becatfse it was bilateral one 
might have hesitated to look upon it as a, - 
primary bronchial malignancy, since the 
supposed metastatic extension occurred in 
a manner which is quite unusual with this 
disease. One might have been more inclined 
to consider it a metastatic glandular lesion 
or a malignant lymphoma. While part of 
the radiopacity was perhaps due to atelec- 
tasis, it does not seem justified to explain 
it entirely on that basis, since the involve- 
ment followed neither lobe. 

We are dealing with an extremely un- 
usual distribution for silicosis, which is 
typically seen in the peripheral portions 
of the lung. The extreme dyspnea in this 
case was undoubtedly caused by the con- 
traction of the hilar scar tissue about the 
main bronchial trunks. 


SUMMARY 


A case of silicosis and tuberculosis in a 
white male, aged thirty-six, is reported, 
which roentgenologically had the appear- 
ance of a neoplasm. There was no history of 
exposure to dust containing silica. The 
post-mortem findings and the results of 
the chemical examination of the lungs are 
given.* 

*Since submitting this paper for publication the following 
pertinent articles have been published: Bradshaw, H. H., and 
Chodoff, R. J. Anthracosilicosis simulating pulmonary carcinoma. 
Am. Rev. Tuberc., 1939, 39, 817-824. Holman, E., and Pierson, P. 
Carcinoma of the lung simulating inflammatory disease. 7. 4m. 
M. Ass., 1939, 173, 108-111. 
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FLUOROGRA PHY 


THE PHOTOGRAPHY OF THE FLUORESCENT IMAGE 
| By I. SETH HIRSCH, M.D. 


NEW YORK CITY 


| HIS first paper on the discovery of 
the x-rays, Roentgen demonstrated both 
the fluorescent and photographic effects 
of the rays. In the period of enthusiastic 
experimentation which immediately fol- 
lowed the announcement of the discovery 
much ingenuity was shown in the efforts 
to establish the best technical method of 
recording the roentgen image. 

The screen image, simple and easy in its 
attainment, instantaneous in its appear- 
ance, graphic in its visibility, seemed for 
the moment to be the most desirable and 
it was only logical to attempt to obtain a 
permanent record of this image by ordinary 
photography. Thus, already in April, 1896, 
six months after the discovery, Bleyer con- 
structed and used an apparatus for photo- 
graphing the fluorescent image, which he 
called the photofluoroscope. Bleyer thought 
the method had an advantage over the 
direct film method in that visual obser- 
vation could be combined with the produc- 
tion of a permanent record then obtainable 
by photographic exposures of a few min- 
utes. Among other early efforts in this dir- 
ection may be mentioned that of McIntyre 
who, by the use of a lead shield around the 
lens aperture, remedied the fogging of the 
plates in the camera arising from the direct 
radiation passing through the screen. 

‚ "Aut when Porcher (1897) after consider- 
able experimentation discarded the method 
as impractical and as having no advantage 

evhatever over direct'roentgenography, he 
apparently expressed the opinion of most 
workers, for the method was abandoned in 
favor of the direct roentgenography which 

edeveloped with femarkable strides from its 
crude beginnings Y its present state. 
However, the allure of the moving pic- 
ture stimulated workers to investigate the 
possipelity an indirect method of its 


was engaged in direct roentgen cinema- 
tography, mentioned photography of the 
fluorescent image as a promising future 
possibility, and in 1909, in association with 
Biesalski, described a practical method of 
fluororoentgenography utilizing a screen 
of calcium tungstate (blue fluorescence), a 
camera with an F 2.0 lens and a mirror 
which permitted placing the camera out- 
side of the beam of direct radiation. Biesal- 
ski also used a concave mirror instead of a 
lens by means of which he could obtain a 
much greater effective optical aperture. 

It was apparent that the future develop- 
ment of the method depended on the pos- 
sibility of obtaining lenses of greater aper- 
ture, screens of brilliant luminescence and 
photographic films of high sensitivity. 

In a paper entitled, "Photography of the 
Fluorescent Screen for Roentgen Kinema- 
tography and other Purposes," read before 
the Philadelphia Roentgen Society on 
March 24, 1911, Caldwell presented all the 
basic and essential principles underlying 
the application of fluorography and fore- 
shadowed its present-day application with 
prophetic instinct and scientific acumen. 
He used a 4X 5 camera with a Cooke lens, 
working at aperture F 4.5 and a “Сећег 
folie" screen which had phosphorescent 
(after glow) as well as high actinic fluor- 
escence. To determine whether the “after 
glow" would interfere with mgking suc- 
cessful photographs of the screen in rapid 
succession, he attached the screen to a ro- 
tating disc and exposed it to roentgen rays 
through a narrow radial slit in a sheet of 
lead. A brilliant narrow line of fluorescence 
was produced on the screen. It was neces- 
sary to rotate the screen at an exceedingly 
high rate of speed in order to materially 
widen the brilliantly fluorescing portion, 
indicating that "after glow" was of no 


. accomplishment and in 1907 Kohler, who practical importance as a contaminating 
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factor.* The photographs he obtained of 
the extremities, lungs and thorax were full 
of rich detail and, as he had hoped, the 
camera recorded much more than the eye 
could see on the fluorescent screen. 
Caldwell pointed out the advantages of 
the method, the low cost, the simplitca- 
tion of the problems of filing and transpor- 
tation. He prophesied that with the de- 
velopment of screens of higher actinic 
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who in a patent suggested the use of a 


screen bent into a surface concave toward, - 


the lens so as to correct for some of the 
optical errors of the wide aperture lenses. 
The great improvement in recent years in 
fluorescent screens by Leonard Levy of 
London and in photographic materials, is 
responsible for the development of the 
method to such a state that its practical 
and routine application is now possible. 





Fic. 1. Three views of fluorographic apparatus. 


properties, photographic films of greater 
sensitivity, lenses of greater speed and 
more intense excitatior by roentgen rays, 
the method would attain a great practical 
value and would revolutionize roentger- 
ography.T 

In 1913 Loman and Camandon used an 
F 1.55 lens with a specially sensitized film. 
Luboshez made use of an F .625 lens and 
still more recently Da-ziaux and Djian, a 
lens of aperture F .53. Others who should 
be mentioned in connection with this 


work are Revnolds, Reiser, and Schinzel, 
è ) 

* This experiment, made tw enty-eight years ago, has a bearing 
on modern fluorography as the most sensitive fluorescent screen 
now available, the “fluorazure”’ screen also shows an “after glow," 
but not sufficient to interfere with the recording of a clear image. 

+ I have gone into detail regarc ing Caldwell’s work because 
of the various claims which have Feen made for priority in this 
field. 


De Abreu’s work (Brazil) in 1930 repre- 
sents the first large scale applicatiog of 
the method. In fact modern fluorography 
owes its present status to his ingenuity 
and enthusiasm. Many technical improve- 
ments have been devised by Janker (1938). 

My own interest in this work is due eM 
tirely to the inspiration of de Abreu, whose 
graphic demonstration of the applicatiog 
of this method convinced me of the practi- 


cal applicability to diagnostic roent- 
genology. 
e 
APPARATUS AND TECHNIQUE . 


The apparatus consists essentially of a 
light-proof box of pyramidal shape with a 
fluoroscopic screen mountedgfin оце end, 


a camera at the other, and means for ad- 
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Fic. 2. Fluorograms actual size and 
enlargements. 


justing the height of the apparatus 
(Fig. 1). 

The screen may be of the zinc sul- 
phide (fluorazure Patterson) type, which 
has a very high actinic effect, or a Pat- 
terson “B” screen. In this work, both 
haxe been used. The fluorazure screen 
has a definite "after glow" but, as noted 
above, this is not of practical impor- 
tance. A 35 mm. film camera, equipped 
with an F 1.5 lens may be used. A slower 

‘ts is not suited for this work and there 
is no faster lens ordinarily available 
ev hich will cover this field. The film may 
be a high speed Panchromatic for use 
with the “B” screen, or a special film 
similar in its characteristics to the ordi- 
nary roentgen ilm developed by the 
"Eastman Kodak Company for use with 
the "fluorazure" streen. The roentgen- 
ray exposure required 'with this material 
is about twelve times that necessary for coated roentgen film and high-speed in- 
the sfme весе with the standard double- tensifying screens. For the average chest, 
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Fic. 3. Exudative and fibroid phthisis cf both lungs. 4, luorogram and enlargement; 
В, reduction о? regular teleroentgenogram. 


80 kv. (peak), 150 ma. and 1/10 seconc The camera is mounted at a distance of 
exposure at 30 inch tube-screen distance 92 cm. from the screen, the focus of the 
is necessary. lens being determined once and for all by 


trial exposures. The camera is removable 
for the loading and unloading of 150 cm. 
of 35 mm. film, enough for thirty-six ex- 
posures. Mechanical means are provided 
for the winding of the film and operation 
of the shutter from the outside of the box. 
The number of exposures made 15 recorded 
on an automatic counter. $ 

A positive method of film identification 
is necessary because the ordinary lead 
numbers are not always legible. To avoid 
tais difficulty, the numbers and letters are 
recorded optically by a method similar to. 
taat used by Janker. Two light-proof slots 
are arranged below the screen for the insere 
ton of white cards bearing identifving 
information written in black ink. Small 
lights inside the box illuminate these cards 
in such a manner thaf no stray light 
reaches the screen. These lights are con- 
trolled by a switch оп the outside of the 
box, where a pilot fight i in series with the 





Fic. 4. Ghon focus, right lung—enlarge- marking lights indicates аби ҳесога- 
ment from fluorogram. ing feature operates properly 
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The processing of the strips requires 
- scrupulous attention to small details. In- 
significant dirt particles and scratches may 
ruin an otherwise good film. All solutions 
should be filtered, and the film should be 
processed in a suitable tank, diferent 
types of which are on the market. 


VIEWING OF THE FLUOROGRAMS 


After development, the strip bears eight 
fluorograms per foot of film. These may 
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jector and a grainless screen are necessary 
for optimum results. The screen and pro- 
jector are conveniently mounted on a single 
board which may be used «s a unit. The 
film may of course also be projected to the 
usual full size lecture hall screen. 


FILING AND STORAGE 


The entire roll of films may be filed in 
holes in a board, as is done by de Abreu, or, 
if cut into short strips, mounted in book 





. Fic. $. 4, tumor right lower lobe; tracheobronchial nodes; B, after pneumothorax 
enlargements from fluorograms. 


be viewed: (1) By a magnifying lens. An 
arrangement may be made by which the 


film is drawn over an illuminated surface, 


above which is mounted a magnifying 
e glass. (2) By projection. By projecting the 
film to a magnification of 6.8 times, an 
image is obtained which is 15 per cent 
smaller than half-size of the origina! screen 
image. For the average chest, this just 
compensates for the distortion due to the 
use of 30 inch target-screen distance. Thus 
the projected imagé, under these condi- 
tions, is erue half-size representation of 
thé'chest in the average case. A good pro- 


form behind celluloid, as by Janker. But 
for hospital work, where the films must be 
repeatedly consulted, it appears preferable 
to mount each film individuall® in 2” 2" 
slides, with a paper mask on which is writ- 
ten any information desired. Such a mount 
avoids the inevitable scratching which 
occurs if the film strips are handled fre- 
quently. These slides are filed in shallow 
filing cases. Ы 


EVALUATION 


This fluorographic method is Just now 
not intended as a substitute for the usual 
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ography isthe reduction in the cost of the 
examination, particularly in thoracic and - 
gastrointestinal work. The usual film of the 
chest (14"X 17"—238 square inches) costs 
about so cents, while the film used in 
fluorography measures 2 square inches and 
costs but 2 per cent of the large film. This 
low cost makes possible the examination 
of large groups and permits roentgen-ray 
survevs of whole populations-- an applica- 
tion of tremendous social value. It makes 
possible the routine examination of the 
chest and gastrointestinal tracts, for in- 
stance, of all admissions to the hospitals, 
and will undoubtedly aid in the early di- 








Vic. 6. Fibroid apical tuberculosis, left upper lobe 
extension-—enlargement from fluorogram. 


roentgenogram, though it seems to be de- 
veloping in this direction. Generally speak- 
ing, it may be said that the record is super- 
ior to the fluoroscopic examination, not 
onlv because of the better visibilitv of de- 
tail, but also because it has the obvious 
advantage of furnishing a permanent rec- 
ord of the fluoroscopic image. It is well 
known that changes in the lung can be 
visualized fluoroscopically only if they 
have a certain size, anc tests have shown 
that changes of small areas can be visual- 
ized on the fluorographic record which 
cannot be seen fluoroscopically. It is of Eie s Ман Re dote ah е. 
course conceded that the small fluoro- enlargement from fluorogram. - 
graphic ffm in no мау compares with the 
regular film in the sharpness of the detail 
and contrast. But for a general gross survey 
of the chest, with the view of determining. tract. 
whether or not pathological conditions APPLICABILITY 
exist, the small fluorographic film may well 
serV* as a substitute for fluoroscopy and 
for the regular film. For the study of the 
characteristics of the lesion, however, the 
large film is obviously the best record. 
The paramount advantage of fluor- 





agnosis of many diseases of the lungs, 
heart, mediastinum and gastrointestinal 


E ‹ *,- 
г. Fluorography is applicable to the» 
study of the skeleton, alclineating gross 
bone changes and deformities.” 


* For some years | have been making large ПШ, 
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Vic. 8. 27, normal stomach and small intestine; B, normal colon—enlargements from fluorograms, 
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OSTEOFIBROMA OF THE CRANIUM 
FROM A ROENTGENOLOGIC VIEWPOINT* 
-By CHARLES WADSWORTH SCHWARTZ, M.D. d 


NEW YORK CITY 


N 1891, von Recklinghausen described 

the disease called osteitis fibrosa, and 
since then there have been many publica- 
tions dealing with this interesting condi- 
tion. Almost all articles and references 
dealing with osteitis fibrosa, or osteitis 
fibrosa cystica, discuss the bone changes in 
the skeleton below the neck, with but few 
exceptions which usually refer to the 
changes produced in the jaws. It is ex- 
tremely rare to find references in the litera- 
ture dealing with lesions involving the skull 
bones, and for that reason this discussion 
is offered. 

The etiology of osteitis fibrosa is not 
well understood. When the condition is 
widespread and affects many bones of the 
skeleton, most of the evidence points to its 
being the result of an increase in para- 
thyroid activity. When we find localized 
areas of osteitis fibrosa, such as solitary 
bone cysts or particularly lesions of the 
skull, it seems highly improbable that the 
parathyroids are at fault. The lesions, as 
we see them in the bones of the vault, are 
not predominantly cystic. In fact the pres- 
ence of a cystic tendency may be difficult 
to recognize because the osteofibrosis often 
obliterates the cysts even if they are po- 
tentially present. The disease is nearly 
always found in young people. 

It may be of interest to note that the 

“Cases forming the basis for this discussion 
were only 5 in number, but they had many 
points in common. The body chemistry 
was apparently normal as far as could be 
determined by the usual tests, which have 
always seemed to me to leave a lot to be 
desired. In all 5 cases one of the first objec- 
tive symptoms to be noted was local 
tenderness and tumefaction. One case com- 
plained of “dizzy spélls" and one-sided 


headaches. Two cases gave histories of 
trauma to the involved area, preceding by 
an indefinite time the onset of the symp- 
toms. In one case there was a feeling of 
general malaise and dull generalized head- 
aches. 

When osteitis fibrosa occurs in the skull, 
the disease is most apt to attack the bones 
of membranous origin which include the 
vault. The lesions originate usually in the 
diploe, and produce osteolysis of the outer 
table before involving the inner table. 
Usually there is some tumefaction in which 
giant cells predominate, and it is this tumor 
formation that may bulge inward giving 
rise to symptoms of localized cerebral 
pressure. The disease is no respecter of 
suture lines, and may spread widely, 
which is not uncommon, or it may remain 
as a small localized lesion, but the tendeficy 
is toward gradual enlargement. 

The case illustrated in Figure 2 was the 
first of the series, and there was consider- 
able discussion as to what the diagnosis 
might be, so in order to be sure, a biopsy 
was done and the microscopic findings 
were reported as follows by Dr. Arthur 
Purdy Stout: 

(1) The outer table shows an intertrabecular 
fibrosis 1n part of the bone while the rest of it 
shows normal bone and bone marrow. 

(2) The specimen removed from beneath the 
outer table shows that the cancellous bone has 
had its trabeculae greatly widene@ by the 
growth of exceedingly dense and relatively 
avascular fibrous tissue. The bone trabeculae in 
this area appear inactive, showing no evidence 
of proliferation nor of erosion. This zone 
merges at one end with a more vascular, granu- 
lomatous tissue in which there are a large 
number of multinucleated phagocytic giant 
cells, some of which are vacuolated. In this 
tissue there is no bone or osteoid found. This 
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Vic. 1. Osteofibroma. The lesion involves the supe- 
rior portion of the left parietal bone. The bone is 
thickened and appears mottled, but there is no 
increased vascularity. 


is the tissue which formed the lining of the 
hemorrhage-filled cavity. 

(3) The wall of the hematoma consists of a 
grahulomatous tissue with large numbers of 
multinucleated phagocytic giant cells. Ad- 
herent to the inner surface is some partly or- 
ganized blood clot. 

This lesion is similar to that found in the 
majority of cases of osteitis fibrosa. The inter- 
trabecular fibrosis extends outward from the 
cystic area somewhat further than in the usual 
case, although not very much further. This 
cannot be regarded as sufficient to invalidate 
the diagnosis. lt is quite usual to find the 
periphery of the almost exclusively 
fibrous while the portion of it which comes into 
contact with the blood clot is vascular, granu- 
lomatous, and contains large numbers of multi- 
nucleatec® giant phagocytes. In none of the 
sections is there any evidence of bone prolifera- 
tion. 

Diagnosis: Osteitis fibrosa cystica of frontal 
and parietal bones. 


lesion 


In discussing with Dr. Stout the char- 
acferistics of this particular form of osteitis 
fibrosa cystica, which might be termed 
osteitis fibrosa localisata, the question arose 
as to whether or not there was any differ- 
ence between this local manifestation and 
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the generalized form of the disease caused 
by parathyroidal overactivity. Не was 
strongly of the opinion that microscopi- 
cally the conditions "were identical, but 
agreed that the localized form as seen in 
the calvarium might be termed an osteo- 
hbroma so as not to confuse the two clini- 
cally and roentgenologically. 

Hyperparathyroidism, when caused by a 
tumor of the parathyroids, produces bone 
changes which Dr. Stout feels cannot be 
diferentiated microscopically, as a rule, 
from the changes of osteitis fibrosa cystica. 
This, in spite of the fact that hyperpara- 
thyroidism when seen in the skull is quite 
different roentgenologically (see Fig. 7). It 
is also of interest to note that if the para- 
thyroid tumor is completely removed, the 
bones of the skull rapidly tend to revert to 
a comparatively normal appearance which 
seems to indicate that the bone structure is 
not permanently disoriented, although the 
bone in the presence of an osteofibroma is 
permanently changed. Evidently the bone 
reaction up to a certain point is quite 
similar in the two conditions, but tends to 
be more profound in the case of osteitis 
fibrosa. 
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Osteofibrema. eThe lesion is widespread 
through the frontal and anterior parietal regions. 


The defect in the extreme frontal regions the 


result of a biopsy. 
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In making a differential diagnosis of an 
osteohbroma, one must first exclude the 
possibility of the bone changes being 
caused by a meningiotheliomatous or “еп 
plaque" type of meningioma. This may be 
difficult at times but usually it is possible 
to see in good stereoscopic films that there 
is no spiculation which is likely to be 
present with a meningioma, and also there 
will be no alteration in the vascularity. 
As a rule, the symptoms would be much 





Fic. 4. Osteofibroma, A small lesion appears 


in the occipitoparietal region, 


two conditions. The lesions of osteomyelitis 
are not apt to produce anv tumefaction 
except the luetic type which often is ac- 
companied by an overlying gumma. Osteo- 
myelitic changes are prone to stop at 
suture lines but at times they will follow 
along the suture lines particularly in chil- 
dren. Osteolvsis is often predominant and 
frequently about the edges there will be 
evidence of bone repair, particularly if the 





Vic, 3. Osteofibroma. The lesion is frontal and has 
produced some fusiform swelling of the outer 
table. 


less marked with an osteofibroma than 
they would be in the presence of a menin- 
gioma; and in its early stages, the menin- 
gioma would involve the inner table before 
the outer table would show any changes. 

Metastatic malignant tumors at times 
nay simulate the roentgenographic bone 
changes of an osteofibroma. Lesions caused 
~ by metastatic tumors are almost always 
multiple and chiefly osteolytic. The bone 
estructure is actually destroyed and there is 
ittle or no attempt at repair, which is not 
isual with an osteofibroma. The history 
of the case would help to rule out meta- 
static disease. e 

Osteomyelitis, particularly the luetic 
variety, might produce a lesion almost 








. . . ` - Fic. 5. Osteofibroma. А frontoparietal lesion appears 
identical with an osteofibroma. In fact, e MEL AER. dece Md 

which is more predominantly osteolytic than is 

» 


the histore and clinical findings might be usuallv seen, Note the involvement of the oute 
necf5sary to differentiate between these table, 


. 
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Fic. 6. Photomicrograph (X700) of biopsy section 
taken from case illustrated in Figure 2. 


infection is old. Here again, the history 
will play an important róle in the final 
differentiation. 

A cavernous hemangioma of bone can 
produce a localized skull lesion. Such a 
lesion almost always gives rise to bony 
spiculation which will be of a radiating 
somewhat perpendicular type interspersed 
with myriads of small areas of decreased 
density not unlike numerous little insect 
eves peering out from indentations in the 
bone. Such a change would not be caused 
by an osteofibroma. 

A localized early Paget's disease could 
roughly simulate an osteofibroma. In fact 
the two diseases have many factors in 
common. Paget's disease is apt to be more 
widely spread and not so clearly localized. 
In the early stages these two conditions 
might be indistinguishable, provided the 
Paget's disease was markedly localized. 
Later on in the course of Paget's disease, 
the thickening of the calvarium and the 
tendency toward irregular osteoporosis 
would easily differentiate the lesion from 
that produced by an osteofibroma. 

In brief, the roentgenographic appear- 
ance of an osteofibroma in the skull is 
chafacterized by an almost complete dis- 
orientation. of bone structure, with no 
hypervascularity, no evidence of bone re- 
pair, some osteolysis, thickening of a fusi- 
form type mostly through the outer table, 
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Р 
and no spiculation. The history is usually 
unimpressive, and consists essentially of, - 
local tenderness with some indefinite form 
of mild headache. 

The treatment of an osteofibroma is 
chiefly surgical. Radiation in fairly large, 
well filtered doses may be tried. The lesion 
progresses very slowly, so that no harm 





Fic. 7. Hyperparathyroidism. The granular appear- 
ance of the bones 1s almost characteristic of this 
disease. It is Interesting to note that in this case 
the blood vessels of the meninges are calcified 
(arrows). 


would be expected to follow a sufficient 
delay to give radiation a trial. Usually, 
however, radiotherapy will prove disap- 
pointing. 
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THE EFFECT OF PEPTIC ULCER 
IN CHOLECYSTOGRAPHY 


By MAURICE FELDMAN, M.D. 


BALTIMORE, MARYLAND 


T IS believed by many authorities that 
peptic ulcer, because of the high acidity 
associated with it, is an important factor 
in many cases of non-filling of the gall- 
bladder in cholecystography. Brailsford,! 
Robins and Goldberg? Leb, and others, 
emphasized the fact that non-filling of the 
gallbladder often occurs in cases of duo- 
denal ulceration. Friedenwald, Feldman 
and Kearney,* in their investigation of the 
effect of gastric acidity on gallbladder 
visualization, found that the gallbladder 
shadows are often not as dense as those 
obtained in cases which have a normal 
acidity. In a series of cases of duodenal 
ulcer, with high gastric acidities, in which 
oral cholecystographic examinations were 
made, we* did not observe a single instance 
in which failure to visualize the gallbladder 
could be definitely attributed to high gas- 
tric acidity. These results were undoubt- 
edly due to the large dosage of dye which 
had been administered. Boyden and Ber- 
man! observed a normal visualization of the 
gallbladder in 30 out of 33 cases (90.9 per 
cent) of peptic ulcer. We had believed that 
non-filling of the gallbladder, due to peptic 
ulceration, occasionally occurs, but is an 
uncommon observation. 

Since there are many controversial opin- 
ions regarding the effect of peptic ulcer on 
cholecystography, a series of 115 consecu- 
tive caseg of peptic ulcer was studied to 
determine the effect of peptic ulcer on the 
visualization of the gallbladder. 

It is a definitely known fact that ex- 
ceedingly high acidities of the stomach, 
with lowering of the pH of the intestinal 
content, plays a distinct rôle in changing 
the soluble tetraiodophenolphthalein dye 
into its insoluble compound. In cases of 
peptic ulcer, the density of the vesicle 
shadow is often reduced to a marked de- 
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gree. It has been our experience that when 
a small dosage of tetraiodophenolphthalein 
was administered, non-filling of the gall- 
bladder occasionally occurred. This could 
be overcome in many instances if an addi- 
tional dose of dye were given immediately. 
When the larger dosage of the dye was ad- 
ministered in peptic ulcer cases, cholecy- 
stography ordinarily yielded a normal gall- 
bladder shadow in the majority of cases. 

In our series of 115 cases of peptic ulcer, 
II2 were duodenal and 3 gastric. These 
cases were carefully analyzed following 
cholecystography to study the effect of 
peptic ulceration and its associated high 
gastric acidity upon visualization of the 
gallbladder. Of the 115 cases, a satisfactory 
gallbladder shadow of normal density was 
obtained in тот, or 87.7 per cent. In 9, 
there were poor filling or faint shadows, and 
in 5, non-filling of the gallbladder. It is 
interesting to note that in the 3 cases of 
gastric ulceration, 2 filled well, and in the 
other there was a non-filling gallbladder. 
Gallstones were found in 6 instances, 4 of 
which revealed a normal filling and in 2 a 
poor filling gallbladder. 

A study of the emptying of the gall- 
bladder following a fat meal, consisting of 
two eggs and a glass of milk, was made to 
determine the effect of peptic ulcer on the 
contraction of the vesicle. Examinations 
were made from thirty to sixty minutes 
after the fat meal. Bronner® and Boyden 
and Berman, point ‘out that the rate ofe 
evacuation of the gallbladder is consider- 
ably accelerated in cases of peptic ulcer. In 
our study of gallbladder emptying, the size 
of the original filled vesifle shadow was, 
taken as a standard, and the contraction 
was considered normal in those cases 
which contracted to less than half the 
original size; poor or sluggish confraction in 
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those which were only slightly reduced in 

size, and non-contraction, in those which 

did not contract at all. In 110 visualized 
gallbladders, 80, or 72.7 per cent, re- 
sponded normally following the fat meal. 
In 21 instances, or 19 per cent, there was a 
sluggish contraction, and in 9, or 8 per 
cent, no change in the size of the vesicle 
could be observed. In the 9 cases that 
failed to respond to the fat meal, 4 in 
the original films presented a faint sha- 
dow. 

These studies were made from clinical 
and roentgenological observations in rou- 
tine investigations of 115 consecutive cases 
of peptic ulcer. There were few surgical 
and no autopsy studies to confirm our 
findings. In the 9 cases which showed a 
poor filling or faint shadow of the gallblad- 
der, only 2 were pathologically accounted 
for by the presence of gallstones: the re- 
maining 7 cases and the 5 cases of non- 
filling gallbladders represent 10.4 per cent 
of the series which revealed abnormal 
cholecystographic findings. This percentage 
of abnormal cholecystograms seems rather 
high. In these cases there is some question 
of doubt whetheror not the abnormal find- 
ings represent a pathological gallbladder or 
changes due to peptic ulceration. However, 
we areinclined to believe that some of these 
cases may be due to a pathological condition 
of the biliary tract, but many are probably 
due to peptic ulcer and the coexisting high 
gastric acidity. In those instances in which 
an abnormal cholecystographic finding 
occurs, the test can be repeated by utilizing 
the intravenous route to further support 
the observations made by the oral method. 
Even by the former procedure, the gall- 

ebladder may yield an Abnormal cholecysto- 
graphic test, as pointed out by Leb.? He 
performed intravenous cholecystography 
in 100 patients with duodenal ulcer and 
found that 26*per cent of organically 
healthy gallbladders failed to fill. These 
roentgen findings were confirmed in 25 
cases which came to operation. The exact 
тесһапіѕп? which produces a non-filling 
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gallbladder by the intravenous method in 
cases of peptic ulceration has not been 
definitely explained. It is likely that dys- 
kinesia of the gallbladder plays an impor- 
tant factor in these cases. 

It is noteworthy to point out that dys- 
kinetic changes of the gallbladder are com- 
monly observed in the cholecystographic 
test in cases of peptic ulcer. In our series of 
110 cases of filled gallbladders, 27.3 per 
cent revealed a sluggish or non-contracting 
gallbladder following a fat meal. Leb like- 
wise directed attention to the fact that in 
many cases which showed signs of dyskine- 
sia, the fat meal led to an accelerated or 
retarded evacuation of the gallbladder. He 
attributed this behavior of the gallbladder 
in cases of duodenal ulcer to the result of 
nervous irritative processes. Bronner and 
Boyden and Berman found an accelerated 
evacuation of the vesicle in peptic ulcer. 


SUMMARY 


Cholecystographic studies made in 115 
cases of peptic ulcer revealed that thé ad- 
ministration of a large dosage of dye usu- 
allv tends to produce a more constant 
vesicle shadow of normal density thana 
smaller dosage. The larger dosage also 
probably reduces the number of cases of 
abnormal cholecystograms in peptic ulcer. 
Although we had believed that peptic ulcer 
had little practical significance on the fill- 
ing or non-filling of the normal gallbladder, 
our observations reveal a rather high per- 
centage (10.4 per cent) of abnormal filling 
in cases of peptic ulcer. In peptic ulcer 
there is frequently observed a dyskinesia 
of the gallbladder, resulting in its accelera- 
tion or retardation of emptying. In our 
series of cases of peptic ulcer, 27.3 per cent 
yielded a sluggish or non-contracting gall- 
bladder. Of 115 cases of peptic ulcer, 6, or 
5.2 per cent, were associated with gall. 
stones. This study corroborates the general 
roentgenologic belief that peptic ulcer is 
undoubtedly responsible for many cases of 
non-filling of the gallbladder. 


60 Maurice Feldman *. 
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GASTRIC NEURINOMA 


By HYMAN R. SENTURIA, A.B., M.D. 


Cincinnati General Н. ospital 


CINCINNATI, OHIO 


HISTORICAL 


Г’ HAS only been within the last decade 
that attention has been directed to the 
occurrence of visceral neurinomas. Pre- 
viously these tumors had only been de- 
scribed in the region of the central nervous 
system and peripheral nerves and had been 
designated as neurofibromas and periph- 
eral gliomas. Since the time of Verocay’s!8 
work on the histology of these tumors 
they have been segregated as a distinct 
pathological entity and within the past 
decade the number of reported cases in 
the literature have become increasingly 
more frequent. Undoubtedly many cases 
of gastrointestinal neurinomas had pre- 
viously been erroneously classed among 
the ganglioneuromas, neurofibromas, and 
sarcomas. 

The very complex subject of tumors of 
nervous origin is made even more confusing 
by the large and varying nomenclature. 
We are dealing with a group of tumors 
which histologically have much in common 
and in spite of the varying terminology are 
closely interrelated. The French school 
under Masson” prefer the term gastric 
gliomas or schwannomas believing that 
they are ectodermal in origin and arise 
from the cells of the sheath of Schwann, 
while in the English literature there is 
shown a preference for the term perineurial 
fibroma or fibroblastoma. 


INTRODUCTION 


INCIDENCE 
> 


Among all the benign tumors of the 
stomach the neurinoma is without doubt 
the rarest, although the neuromuscular ap- 

. Paratus of the stomach wall, especially in 
the lesser curvature, is abundant in nervous 
tissue. In a study of 2,168 neoplasms of the 
stomach by Eustermán and Senty,? only 
27, or 1.9 per cent, were benign among 

, Wich there was not one case of neuri. 
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noma. Minnes and Geschickter,™ in a re- 
view of о cases of benign tumors of the 
stomach collected at Johns Hopkins, make 
no mention of gastric neurinoma. Balfour 
and Henderson? of the Mayo Clinic pub- 
lished 58 cases of benign tumors of the 
stomach without one neurinoma. 
ETIOLOGY 

These tumors are all thought to arise 
from the specialized investment which 
separates and insulates nervous tissue from 
the surrounding structures. In the stomach 
wall are to be found the same nerve plex- 
uses which are present in the wal! of the 
intestine, namely, the submucous plexus of 
Meissner and the myenteric plexus of 
Auerbach. The question of the etiology of 
gastric neurinomas will not be considered 
in detail as this represents a highly соп- 
troversial subject. Masson” is a strong ad- 
vocate of the neuro-ectodermal origin from 
the schwannian syncytium as opposed to 
the idea that these tumors are to be re- 
garded as fibroblastomas arising from the 
perineurium or connective sheath of nerves, 
therefore à perineurial fibroblastoma. 

Enormous proliferative changes in the 
nerves of the stomach wall in the neighbor- 
hood of inflamed gastric mucosa and gas- 
tric ulcers have been described which are 
thought to be the result of progressive in- 
flammatory antecedents. These pave been 
studied by Masson? in the walls of oblit- 
erated appendices and by Askanazy! in the 
wall of the stomach adjacent to gastric 
ulcers. The latter found in the cicatricial 
areas of gastric ulcers a pathological abun- 
dance of nerve fasciculi. This may rgach 
considerable proportions, as in the case 
cited by Dupuy,’ in which pathological ex- 
amination of the stomach of a case of at- 
tempted suicide by means of hydrochloric 
acid ingestion showed a diffuse intramuscu- 
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lar neuroma, resulting in the formation of 
plexiform nerve fibers and ganglia accom- 
panying an inflammatory lesion of the 
mucosa and Submucosa. The relationship 
between these nervous proliferations and 
true benign gastric new growths of nervous 
origin is highly speculative. 


PATHOLOGY 


The benign tumors of the stomach with 
nervous elements have been divided into 
three categories: (1) ganglioneuromas, (2) 
neurofibromas, and (3) neurinomas or 
schwannomas. It is with the last group 
that we are here primarily concerned. 

These tumors are grossly soft, elastic, 
well circumscribed, spherical, often lobu- 
lated and pedunculated, although they 
may be attached to the stomach wall by a 
broad base. Thev are said to occur most 
frequently on the posterior wall of the 
stomach, frequently near the lesser curva- 
ture. They are usually single, covered by 
mucous membrane which is very vascular 
and may be thickened, and may or may 
not be ulcerated. Frequently, because of 
their size and location, they interfere with 
the circulation to the overlying mucosa 
resulting in necrosis and ulceration. The 
presence of ulceration accounts for the 
very characteristic “en face” niche so fre- 
quently seen on the roentgenogram. 

Microscopically the picture is very char- 
acteristic in the palisade arrangement of 
the elongated nuclei. According to Mas- 
son? "the specific cells of this tumor are 
connected in a syncytium like Schwann 
cells; thgy possess elongated nuclei and 
they are grouped in networks, in bundles 
and in palisades. These latter structures 
are pathognomonic. The palisades consist 
of oval nuclei aligned in the same trans- 
verse plane ‘like staves on a barrel’ (Vero- 
cay). On each side of this nuclear palisade, 
or on one side only, there is a fibrillar band 
parallel to it. The fibrils are oriented like 
the nuclei, running perpendicular to the 
nuclear band. Thus a palisade system is 
formed by two nuclear palisades parallel 
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to each other and an intervening fibrillar 
palisade.” . 

These tumors are mostly benign al- 
though Carnot 's* case showed cell prolifera- 
tion of a sarcomatous character. Denecke 
reports 2 cases of metastasizing neurinoma 
of the gastrointestinal tract, one occurring 
in the duodenum as a pedunculated tumor, 
the other a lobulated endogastric tumor 
arising from the greater curvature of the 
stomach. Both cases at autopsy showed 
extensive liver metastases. 


CLINICAL MANIFESTATIONS 


There are no characteristic clinical signs 
associated with gastric neurinomas which 
would not be manifested by any gastric 
lesion either inflammatory or new growth. 
Hemorrhage occurs in a surprisingly large 
number of the cases where ulceration of the 
tumor is present. Hortolomei and Burg- 
hele?® report a case with massive severe 
hematemesis without previous gastric 
manifestations in the history. The frequent 
occurrence on the posterior wall of the 
stomach may favor hemorrhage either in 
the form of melena or hematemesis. 

Rarely is a mass to be palpated, as in 
the case reported by Barber,' in which the 
patient noted a large, freely movable, 
painless mass in the upper quadrant of the 
abdomen, which showed no change in size 
and remained symptomless for nine years. 
Iceton, Poate and Tebbutt" report a ease 
with pain across the upper abdomen, 
vomiting, and constipation. Death resulted 
from collapse following repeated severe 
melena. At autopsy the tumor which was 
attached to the greater curvature of the 
stomach had prolapsed through the py- 
lorus producing gasttic intussusception. Ine 
Ritter's? case the rhythmically recurring 
boring pain in the epigastrium, regularly 
related to meals, unaffected by diet and 
producing severe night path, strongly simu, 
lated those of an ulcer, with a suggestion of 
possible perforation. 


ROENTGEN DIAGNOSI® 


The diagnosis is best made preopera-, 


Vot. 43, No. 1 % 
tively by means of the roentgen ехатїпа- 
tion from which, in typical cases, the exact 

' diagnosis can be strongly suspected. Char- 
acteristically it presents an oval to round 
smoothly outlined defect with an “en 
face” niche. The defect is usually on the 

gastric walls leaving the curvatures free 

and regular. The smooth, well circum- 
scribed appearance situated away from the 
gastric curvatures lends weight to the diag- 
nosis of a benign tumor. Retention is not 
present unless the tumor is close enough to 
the pylorus to produce obstruction by pro- 
lapse. Peristalsis 15 undisturbed and a 
study of the mucous membrane pattern in 
the region of the tumor shows neither the 
radiation of the rugal folds suggestive of 
an ulcer nor the sudden termination as in 
malignancy. The presence of several irregu- 
lar flecks of contrast material would indi- 
cate the existence of several ulcerations 
and would suggest the roentgen image of 
a degenerating malignancy. 


REPORT OF CASE 


A. P. (No. 94134), female, white, married, 
aged sixty, admitted May 10, 1938, with the 
chief complaint of having vomited blood the 
morning of admission and the night previous. 
The patient has had no previous admissions. 
The onset of the present illness began approxi- 
mately four and one-half years ago at which 
time the patient began to have occasional pains 
in the epigastrium usually several hours after 
meals and relieved by alkalis. These episodes 
would occur two or three times weekly though 
with no great regularity and were occasionally 
accompanied by nausea and vomiting. In 
June, 1934, the patient had an attack of hema- 
temesis following an exacerbation of her gas- 
tric distress and states that she vomited about 
a pint of dark blood. She remained in bed at 
that time for about three weeks and was placed 
on a soft diet by her physician. After her re- 
covery the patient discontinued her diet and 
had a recurrence of hematemesis three years 
ago, following Which she remained in bed for 
about a week. For the past three vears there 
has been no repetition of the hematemesis al- 
though. the gastric pafhs have persisted with 
the same *egularity and with no increase in 
A Merity. The pains may occur two or three 
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times weexly and then may be absent for two 
or three weeks. 

One weex before admission the patient began 
to have the gastric pains sevgral times a day 
accompanied by nausea. The pain occurs usu- 
ally about two hours after meals, starts in the 
epigastrium, has apparently not been severe, 
and seems to radiate downward. The evening 
before admission the patient had a fairly se- 
vere pair in her epigastrium and felt nau- 
seated. A short time later she vomited about 
one pint of coffee ground vomitus and felt 
dizzy and weak. On the morning of admission 
the patiert had several tarry stools and was 
seized with a moderately severe pain in the 
epigastrium and became nauseated and vomited 
about one pint of bright red blood. 

The physical examination revealed some 
tenderness in the epigastrium and around the 
umbilicus. A few cardiac extrasystoles were 
noted. The immediate treatment consisted of 
blood transfusions, intravenous glucose, and 
the Meulengracht diet, to which the patient 
readily responded. A gastroscopic examination 
was done which revealed a deep ulcerative le- 
sion at about the angulus on the lesser curva- 
ture of the stomach. The lesion appeared 
sharply defined and its upper border was about 
9 cm. from the cardiac end. No evidence of 
gastritis elsewhere in the stomach. The gastro- 
scopic impression was malignant ulcer (Schind- 
ler Type 2), operable. 

Gastrointestinal series showed an “еп face” 
ulcer niche measuring about 2 cm. in diameter 
on the posterior wall of the stomach near the 
lesser curvature in the middle third of the 
stomach (Fig. 1). There was some tenderness 
over the ulcer but no mass could be palpated 
through the abdominal wall in this region. The 
blood Kahn reaction was negative. Blood urea 
determinations showed progressive fall from 29 
mg. per соо cc. on May 10 to 15 mg. per тоо cc. 
on May 13. ° 

The patient was operated on May 26 and a 
sleeve resection of the ulcer with wide margins 
was done with end-to-end anastomosis. Ex- 
ploration at the time of operation revealed a 
hard crater-like ulcer at the junction of the 
upper aad middle thirds of d stomach near 
the lesser curvature. The ulcer and surrouftding 
reaction was about 14 inches in diameter and 
the crater was about 3 inch deep. Complete in- 
spection of the regional glands showed no evi- 
dence of metastasis. 


64 Hyman R. Senturia 





Vic. 1. Roentgenogram made in the exaggerated left 
anterior oblique position showing large “еп face" 
niche, indicated bv arrow. 


Pathological Report. Dr. Ralph H. Fuller. 
Buried in the wall of the stomach, overlving a 
line ff omental attachment, is an encapsulated, 
spheroid, solid tissue mass measuring. 3 em. in 
diameter (Fig. 2). The substance of the tumor 
is frm, gray and homogeneous. The cut surface 
does not present the characteristically whorled 
appearance of interlacing bundles of fibers cut 
in various planes so commonly seen in myomas 
and fibromas. There is no apparent displace- 
ment of serosa or serosal supporting tissue by 





fig. 2. Specimen of stomach wall removed at opera- 
tion showing spheroid, solid tissue. mass, bulg- 
ing into the lumen of the stomach with central 
ulceration. 
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Fic. 3. Low magnification showing hyaline ground 
substance and bands of cellularity with whorls, 
eddies and palisading nuclei. Hematoxylin-eosin 
stain, 


the mass which bulges into the lumen of the 
stomach producing a smoothly rounded hillock 
having a broad circular base. The gastric 
mucosa, only loosely attached to the capsule of 
the tumor mass, 15 everywhere of normal thin- 
ness and intact save at the apex of the hillock. 
Here there is an ulcer measuring 1 by 2 cm., 
without evidence of epithelial overgrowth at 
the ulcer margins. The ulcer crater perforates 
the capsule of the tumor and penetrates to a 
depth of 2 ст. in the tumor mass, 
Microscopically the tumor is composed of 
hvaline or loose reticular substance supporting 
ribbon-like ranks of palisaded elongated nuclei. 
The ranks of nuclei appear irregularly to 
branch and anastomose presenting numerous 
whorls and eddies (Fig. 3). In the hyaline sap- 





Fic. 4. High magnification of a celliflar field. 


Hematoxylin-eosin stain. — 


^ 


Vou. 43, No. 1 e 


€ 5 
porting substance there are scattered small 


areas in which calcium salts have been pre- 


‘cipitated. The relatively avascular tumor mass 
is perfectly encapsulated. There is a narrow 
superficial zone of necrosis and acute inflam- 
matory reaction in the floor of the ulcer. 
Diagnosis. Benign neurinoma (perineurial 
fibroma or schwannoma) of the stomach. 


SUMMARY 


(1) Increasing familiarity with and more 
accurate interpretation of the histologic 
findings in gastric neurinomas has resulted 
in a marked increase in the number of 
cases reported in the literature of the past 
decade. 

(2) The characteristic histological find- 
ings of elongated nuclei with a palisade 
formation, "like the staves of a barrel" 
grouped in networks, and bundles and pre- 
senting numerous whorls and eddies is 
emphasized. 

(3) Hemorrhage, either in the form of 
melena or hematemesis, is a common 
clinical finding in gastric neurinomas. 

(4) The roentgen findings may be suffi- 
ciently characteristic to permit of an accu- 
rate preoperative diagnosis. Classically this 
is an oval to round, smoothly outlined de- 
fect with an “en face" niche, usually lo- 
cated on the posterior wall of the stomach, 
leaving the curvatures regular and undis- 
turbed. 

(5) Most cases of gastric neurinomas are 
benign although malignant transformation 
has been recorded. 

T wish to make grateful acknowledgment of the 
kindness extended me by Drs. Mont R. Reid and 
Leon Schiff of the staff of the Cincinnati General 
Hospital for making the clinical record of this case 


available to me, and to Dr. H. G. Reineke for his 
guidance and advice in the preparation of the manu- 


Ф script. 
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CONGENITAL SYNOSTOSIS OF THE CERVICO- `’ 
THORACIC VERTEBRAE (THE KLIPPEL-FEIL 
. SYNDROME)* 


Ву А. M. RECHTMAN, M.D., FLA.C.S., aad M. THOMAS HORWITZ, M.D. 


PHILADELPHIA, PENNSYLVANIA 


UTCHINSON* in 1894 described an 

anatomical specimen in which there 
was fusion of the vertebral bodies and a 
cleft of the arches from the third to the 
sixth. cervical vertebra. The first. clinical 
reference to this condition was the pre- 
sentation by Clarke’ in 1906. 

The first comprehensive report in the 
literature of congenital synostosis of the 
cervical spine appeared in 1912 by Klippel 
and Feil? This was the case of a male, 
aged forty-six, who died of pneumonia, 
and at necropsy showed complete fusion 
of the cervical spine and posterior spina 
bifida occulta. This condition has since 
been commonly designated as the “ Klippel- 
Feil syndrome." It is referred to by the 
French as "l'homme sans cou" and by the 
Germans as " Kurzhals." 

In 1919 Feil collected the records of 14 
cases and by 1925 he and his collabora- 
tors™™ contributed 14 articles on the sub- 
ject. A review of the literature shows a 
predominance of European reports. There 
are at least eighty-three articles reporting 
133 cases. The noteworthy contributions 
are by Kallius,* and by Bertolotti, who 
reported 18 cases and 9 cases respectively. 
Fourteen articles have appeared in the 
English and American literature reporting 
28 cases. Meisinbach's? report in 1912 was 
the first go appear in the American litera- 
ture. Since then the following have con- 
tributed articles on the subject: Noble and 
Frawley,” Greig,” and Willard and Nichol- 
son.*! Each reported 2 cases. Bauman’ and 
Mitchell? have each reported 6 cases. The 
remaining presentations are individual 
case герог{$.184#6.37,35,1,43 

American and 


English anato- 


9 


mists® 129.254. in six articles reported 30 
specimens of anomalous and congenitally 
deformed cervical spines. One such article? 
appeared in the French literature. This 
would seem to suggest that much of the 
clinical material observed has not been 
reported and that the condition, though 
infrequent, 1s probably not rare. 


EMBRYOLOGIC CONSIDERATION?“ 


The notochord, the most primitive form of 
axial support, appears in the human embryo 
from the third to the fifth week. Three stages 
are noted in the evolution of the spinal column: 
(1) Primitive segmentation (somites), (2) the 
cartilaginous stage in which the cells of the 
mesenchyme become modified into cartilage 
forming cells and (3) the final stage where 
cartilage is replaced by bone. These changes 
occur in rapid succession in the human embryo 
during the second month of gestation. 

The neural tube is formed (third week) from 
a strip of ectoderm or epiblast from along the 
median dorsal line and ventral to it, the noto- 
chord in like manner from the archenteron. The 
paraxial mesoderm on either side becomes seg- 
mented. These segments, known as somites 
or protovertebrae, are separated from each 
other by septa. The notochord begins to “dis- 
appear in the second month due to the action 
of the bodies of the vertebrae and parachordal 
cartilage which form about and constrict it. 
It only persists as the nucleus pulposus in the 
disc between the vertebral bodies. 

In the membranous stage (fifth and sixth 
weeks) the vertebrae cinsist of a centrum sur- 
rounding the notochord and a horseshoe-shaped 
vertebral bow, the latter consisting of a right 
and left limb which become corresponding parts 
of the neural vertebral arch, These are united 
anterior to the centrum by the hypochordale 
bow. During the cartilaginous stage (sixth 
week), the entire fibrous base is transformed 
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* From the Orthopedic Service of the Senior Author at the Jewish Hospital, Philadelphia, the Coatesville Hospital, and the Atlantic 


City Hospital. 
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. 
into cartilage and three centers of chondrifica- 
. tion appear, one each for the neural arch, the 
“costal process and the centrum. The vertebral 
bodies are formed opposite each intersegmental 
septum, and hence, each centrum is the product 
of two somites. At the fourth month the lateral 
cartilaginous limbs meet dorsal to the neural 
canal and failure to do so results in spina bifida. 
‘Two centers of ossification appear and fuse 
in the centrum in the bony stage (seventh 


week). One appears in each of the two limbs of 


the neural arch and unite at the fourth or fifth 
year. The body of the vertebra is formed from 
the centrum and the basal part of the neural 
arch. The neural ossifications fuse posteriorly 
in the first year and the spinous processes, 
transverse processes and ribs are formed by out- 
growths of cartilage into the septa between the 
somites. The costal processes fuse with the 
transverse processes except in the dorsal region 
where they remain as separate elements. 


The atlas represents the completed bow of 


the first cervical vertebra. Its body fuses with 
the body of the second to form the odontoid 
process of the axis. The occipital or posterior 
part of the skull represents at least three united 
vertebrae. Very rarely the last of these may 
partly assume a vertebral form. It is not rare 
to see the first cervical vertebra partly fused 
with the occipital bone. This represents a tend- 
ency to add a fourth vertebra to the occipital 
series, In the cervical vertebrae the anterior 
part of the transverse process represents a 
costal process, but only in the sixth and seventh 
Is this process formed by a separate ossification 
center which is usually vestigial and may form 
a rudimentary or fully developed rib. 

Since a vertebra has its own potentiality and 
may assume the characteristics of the segment 
above or below it, such irregularities are classed 
as "normal or functional." During the period 
of segmentation the embryo may be subjected 
to injurious conditions and "abnormal or 
pathological" peculiargties may be produced. 
* Segments may separate irr egularly so that ribs 
or vertebrae become fused, or hemivertebrae 
occur. Associated anomalies in the other sys- 
tems are not infrequent. Figure 1 depicts the 
spinal column ard the costal series of a fetus 
illustrating marked irregularity in segmenta- 
tion. 

ETIOLOGY 


A Nenita synostosis of the cervical 
,^spine (Klippel-Feil syndrome) is therefore 
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probably due to the irregular segmentation 
of the spine occurring in the early weeks of 
fetal life. Such disturbances of nous 
development are not to bt regarded a 
regressive or progressive tendencies in 
phylogeny, but are rather the result of 
morbic conditions in the parent interfering 
with the normal fetal development. 
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Fic. т, Cervical and dorsal parts of the spine of a 


human fetus showing irregularities of segmenta- 
tion. (Drawn from “Human Embryology and 
Morphology” by Sir Arthur Keith, page 81, Fig. 
74, fifth edition, 1933, by permission of the pub- 
lishers, William ү ood and Company, Baltimore.) 


Many other theories have been ad- 
vanced. Klippel and Feil in 1912 believed 
the condition due to intrauterine inflam- 
mation or trauma. Feil in 1919 expressed 
belief that a high spina bifida was the 
original lesion and that pressure and 
trauma later in fetal life resulted in fusion 
and malformations. Jaubert de Beaujeu and 
Bloch? believe that hereditary gyphilis is 
a factor. Because nerve lesions are not rare, 
it has been suggested that the original 
lesion was in the central nervous system 
rather than in the skeletal system. 


CLINICAL 


Little has been added to the clinical de- 
scription of the case originally reported 
by Klippel and Feil.2* The head in this 
patient appeared to be resting on the trunk, 
the thoracic cage rose to the base of the 
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skull, the hairline was implanted very low, 
and all movements of the head and neck 
were greatly restricted. In 1919 Feil® out- 
lined the ess@ntial characteristics of the 
syndrome. 

Primary characteristics are: (1) Shortness 
of the neck. The head appears to be di- 
rectly implanted on the trunk. The neck is 
broad and the chin approximates and may 
even rest on the sternum. Occasionally the 
trapezii stretch winglike from the mastoid 
processes to the shoulders, suggesting the 
name of “pterygium colli" or “web neck." 
(2) Low implantation of the hairline. (3) 
Limitation of movements of the head and 
neck. These movements are painless, the 
deficiency being purely a mechanical one. 

Secondary characteristics are: (1) Scoliosis 
or kyphoscoliosis. (2) Elevation of the 
scapulae (Sprengel's deformity). (3) De- 
scent of the nipples of the breast. (4) 
Torticollis of muscular or osseous origin. 
(5) Disproportion between the length of 
the extremities and of the trunk giving the 
patient an almost simian-like appearance. 


"Thee are the features of the extreme type.. 


The essential characteristics described 
above need not all be present. They may 
occur in whole or in part and with varying 
degrees of intensity. 

Defects have been noted in other parts 
of the body, frequently congenital in type, 
such.as abnormal dentition, cleft palate, 
facial asymmetry, deformities of the fore- 
arm, clubfoot and clubhand, defects of the 
trapezil and other muscles, and vertebral 
deformities in the dorsal, lumbar and/or 
sacral regions. Disturbances in the nervous 
system are not infrequent. The following 
associated findings have been reported: 
Mental weakness, -deaf-mutism, spastic 
quadriplegia (Guillain and  Mollaret;? 
Baruch?), syringomyelia (Kallius*), anes- 
thesias and paresthesias (Roger, Arnaud 
and Audier**), pseudomyopathy (Sicard 
and' Lermoyez), thenar and hypothenar 
atrophy (Kallius9), cervical spasm with 
difieulty in breathing and swallowing 
(Bauman?), hereditary ataxia of the Marie 
type or Friedrich's ataxia (Mattirolo and 
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Bertolotti*?), and mirror movements (Bau- 
man’; Willard and Nicholson“). | 

The spinal anomaly is always present at 
birth although it may not be recognized at ` 
the time. If the infant survives, the de- 
formity is compatible with life. Death їп. 
adult life is frequently due to an intercur- 
rent acute infection. A familial tendency is 
noted. Feil reported the syndrome in father 
and son, Bar! in brother and sister, and 
Kallius* in father and daughter, and Si- 
card and Lermoyez? in a mother and three 
children. 


PATHOLOGICAL ANATOMY н 


Feil described specimens which оп ех- 
amination showed (1) a reduction in the 
number of cervical vertebrae which were 
fused in whole or in part; (2) the existence 
of a superior cervical spina bifida; and 
(3) elevation of the thoracic cage with 
formation of a cervical thorax which was 
more or less developed. 

Post-mortem specimens reported by 
Mitchell, Klippel and Feil,?*#° Feller and 
Sternberg," and others, reveal platyspon- 
dyly,® cervical and fused ribs, congenital 
elevation of the scapula with or without 
bony attachment, and deformity of the 
dorsal, lumbar and sacral segments. In 
many cases a large triangular opening 
(spina bifida) is present in the posterior 
part of the cervical spine and may extend 
from the cranium to the thoracic cage. The 
atlas is often fused to the occipital bone 
and a basilar or craniocervical kyphosis 
is almost always present. А synostosis 
between the atlas and odontoid process is 
a less common finding, while fusion be- 
tween the second and third cervical seg- 
ments or of the verttbrae below аге moree 
frequent. Anomalous defects such as a 
supernumerary lobe of the lung, patent 
foramen ovale and an interventricular sep- 
tum have been noted. ° 


. 
ROENTGENOGRAPHIC FINDINGS 


The positions best demonstrgsfhg the 
cervical anomalies on roentgen" examina- 
tion were studied by Feil? He recom*, 
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Fic, 2 Case 1. 4, shows the ascent of the thorax, bilateral cervical ribs, occult spina bifida of the 
fifth and sixth thoracic segments. B, shows the fused upper cervical mass separated from the 
cervicothoracic segments by a distinct hiatus. C, shows a fattening of the cervical curve at its 
upper portion and acutely angulated forward inferiorly. There are apparently only three cervical 


spinous processes. The bodies and spinous proces 


s of the cervicothoracic area are fused. Platy- 





spondyly of the cervical segments is noted. D, E, F, note the short, broad neck, low hair line, 
round back, the slight tilt of the head to the left and the low nipple line. 


mended the right and left oblique anterior, 
anteroposterior and lateral views. Roent- 
genograms must be made through the open 
* mouth and by axial projections from the 
base of the skull in order to secure images 
eof the atlas and axis айа their articulations. 
The findings corroborate and, in the ab- 
sence of typical clinical. manifestations, 
make the diagnosis. 
e 
TREATMENT AND PROGNOSIS 
There is no therapy for the cervical de- 
formitywygself. The corfdition, if the infant 
оа compatible with life. Massage 
md stretching may be utilized. Heidecker? 


reports anprovement in mobility after 
gymnastiz exercises. Thomson? obtained 
improveraent in a patient by hyperextend- 
ing the spine on a frame for one-half hour 
twice a cay. Ryerson?? divided fhe outer 
portions of winged trapezii in one patient 
with good cosmetic effect. Associated de- 
formities such as scoliosis, torticollis, club- 
foot and clubhand should be corrected. 
CASE REPORTS • 

Five czse reports are herewith presented, 
including 3 typical cases of Klippel-Feil 
syndrome and 2 cases of congenital synos- 
tosis of zhe cervical vertebrae. Embryo- 


i 


logically the latter may well be interpreted 
as representing intermediary or interrupted 
phases of the syndrome, which in the ab- 
sence of a typical clinical picture might 
well have remained undiagnosed except 
for coincidental roentgen findings. 

Case т. J. S., female, aged four, was first ex- 
amined on May 27, 1935. The family history 
was negative. The deformity had been noted 


ak. 


Hig. 3. 


70 A. M. Rechtman and M. Thomas Horwitz 


=» 
JANUARY, 1940 

А 
fusion of the spine above this area associated 
with a scoliosis to the left. In the lateral view 
(Fig. 2C) the cervical spine was flat at its up- 
per portion and acutely angulated forward in- 
feriorly, and associated with an exaggerated 
dorsal kyphosis. There were apparently only 
three cervical spinous processes. There was a 
fusion of the bodies and spinous processes of the 
lower cervical upper thoracic vertebrae. Platy- 
spondvly of all the cervical segments was 





Case и. .7, shows a slight right torticollis; a loss of definition of the upper thoracic spine, 


platyspondyly and an occult spina bifida. В and C, show irregular segmentation, fusion, and flatten- 
ing of the vertebral bodies, and an ascent cf the thorax, D and Æ, show the characteristic low hair 
line, round back and short, broad neck. The head is enlarged and seems to rest on the shoulders. 


since birth. She presented a short, broad neck, 
a low hairline, a round back, and a very slight 
tilt of the head to the left, with a descent of the 
nipple line (Fig. 2D, E, F). Dimpling at the 
lower end of the spine suggested a spina bifida 
sacralis, А pectus excavatus was noted. The 
lower extremities were mildly spastic and the 
patellar reflexes were exaggerated. 
Roentgenograms made on June 10, 1935, 
showed on the anteroposterior view (Fig. 2.7) 
the ascent of the thorax, cervical ribs bilater- 
ally, and an oceult spina bifida of the fifth and 
sixth. thoracic. segments, with an apparent 


noted. The oblique view (Fig. 2B) showed the 
fused upper cervical mass separated from the 
lower cervicothoracic segments by a distinct 
hiatus. 

Case ul. M. М., female, aged ten months, 
was examined on September 23, 1935. The 
family history was negative, The deformities 
present had existed since birth. The patient had 
the characteristic low hair line, round back and 
short, broad neck of the Klippel-Feil syndrome 
(Eig. 3D, Е). The head seemed to yon the 
shoulders so that the interval between the 
mastoid processes and the shoulders was but\, 
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. 
one finger-breadth distance. The head was en- 
larged. She was mentally deficient and unable 
to sit without support. Associated were bilat- 
eral spastic talipes equinus deformities and a 
double internal strabismus. 

Roentgenograms made on October 6, 1936, 
revealed, on the anteroposterior view (Fig. 
3.2) a slight right-sided torticollis, a loss of 
definition of the upper dorsal spine, platy- 
spondyly and an occult spina bifida. The 
oblique and lateral views (Fig. 3B and C) 
showed irregular segmentation, fusion and 
flattening of the vertebral bodies, with ascent 
of the thorax towards the base of the skull. 


Case ти. R. K., male, aged seven (reported 
through the courtesy of Dr. Harry Subin, 
Atlantic City). Unfortunately no detailed clini- 
cal records of this case were to be had, but from 
the roentgen examination a rather typical pic- 
ture may readily be presumed. Roentgenograms 
made in October, 1936 showed on the lateral 
view (Fig. 4-7) almost complete fusion of the 
entire cervical spine with shortening of the 
neck and with platyspondyly especially of the 
lower segments. An anteroposterior view, not 
illustrated, evidenced a high spina bifida dor- 
salis. 


Case iv. B. H., male, aged forty-eight, whose 
chief complaints were that of chronic low back 
disability and a left sciatic neuralgia, showed 
on examination slight limitation of all the 
movements of the head and neck associated 
with slight discomfort referred to the cervico- 
thoracic region. No abnormality or deformity 
could be observed clinically, nor was there a 
preceding history of injury or infection. 

Roentgenograms taken in November, 1936 
(Fig. 4B, C) showed incomplete fusion be- 
tween the second and third, and third and 
fourth cervical segments and platyspondyly in 
the lower vertebrae. Additional findings, not 
illustrated, were spina bifida occulta of the first 
sacral vertebra, a bifid epinous process of the 

Second lumbar vertebra, and anterior wedging 
of the upper dorsal segments associated with an 
exaggerated dorsal kvphosis. 


Case v. E. B., female, aged twenty-nine, was 
feferred to the senior author by Dr. Jackson 
Taylor of Coatesville, Pa. She never noted any 
deformigy or discomfort qf the neck until Sep- 
toner NC when a falling object struck her 
on the back of the neck. A painful right torti- 
Hollis deformity resulted, associated with spasm 
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Vic. 4. 27, Case it, shows almost complete fusion of the 
entire cervical spine, a shortening of the neck and 
platyspondyly. B and C, Case iv, show incomplete 
fusion between the second and third, and the third 
and fourth cervical segments and platyspondyly. 
D and E, Case v, reveal almost complete fusion 
of the third and fourth cervical vertebrae. 


of the cervical muscles, limitation and guarding 
of the motions of the neck in all directions, ac- 
tively and passively, and numbness in the right 
shoulder. She was partially relieved by traction 
and a Thomas collar. Temporary relief (for one 
month) followed immobilization in a Calot 
jacket for a period of three months. • 

Roentgenographic studies made on Novem- 
ber 27, 1936 (Fig. 4D, E) revealed almost 
complete fusion of the third and fourth cervical 
vertebrae with no other deformity and without 
evidence of fracture or disease. 


zA A. M. Rechtman and M. Thomas Horwitz 


SUMMARY 


The embryological considerations, the 
clinical aspects, the the pathological anat- 
omy of the syndrome of congenital synos- 
tosis of the cervical spine (Klippel-Feil 
syndrome) have been described in detail. 
Three typical cases of the syndrome, two 
of these with neurological findings, are 
reported. Two cases of synostosis of the 
cervical vertebrae are included, as these 
represent intermediary phases of the cer- 
vical maldevelopment. The existence of 
such congenital anomalies becomes of para- 
mount importance as potential areas of 
lowered resistance. 
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OSTEOPETROSIS ASSOCIATED WITH 
| HODGKIN'S DISEASE 

REVIEW OF THE LITERATURE AND REPORT OF CASE* 
By HARRY HERSCHER, M.D.,} and JUSTIN J. STEIN, M.D. 


HINES, ILLINOIS 


T5 1904 . Albers-Schónberg! described а 
rare disease characterized by generalized 
osteosclerosis, anemia, and enlargement of 
the liver, spleen and lymph nodes. Because 
the normal trabecular structure of thebones 
was obliterated and replaced by a general- 
ized homogeneous density, not unlike 
marble in appearance, he attached the 
name "marble bones" to this condition. In 
1922 Davis’ reported the first case in Amer- 
ica; and in 1930 Pirie“ in presenting a se- 
ries of 3 cases occurring in one family de- 
scribed the development of these interest- 
ing bone changes. He discovered that the 
bones, while exhibiting a marked increase 
in density, yielded readily to instrumenta- 
tion and were extremely brittle. From these 
findings Pirie concluded that the calcium 
carbonate deposited in the bones resembled 
chalk rather than marble and he suggested 
the name “chalky bones." Karsner?* sug- 
gested ‘‘osteopetrosis” as a name for the 
condition. It is interesting to note that 
the brittleness of the bones gives rise to 
the symptom most commonly associated 
with the disease, and that it is this symp- 
tom, namely multiple fractures, that most 
often brings the patient to the physician. 
Since the original presentation by Albers- 
Schónberg go cases have been recorded 
in the literature of which our case repre- 
sents the first in which the condition 
was associated with Hodgkin’s disease. 
Since enlargement of the liver, spleen and 
lymph nodes occurs almost invariably in 
Albers-Schónberg's disease, these findings 
were at first interpreted as a feature of the 
latter condition. Histological sections, how- 
ever, revealed the undoubted presence of 
Hodgkin's disease as well, its authenticity 
being verified by various competent pa- 
thologists. A case of osteopetrosis compli- 


cated by osteogenic sarcoma was reported 
by Kerr? in 1936. 


RELATIONSHIP TO FLUORINE POISONING 


In 1936 Spéder," while studying a case of 
Albers-Schónberg's disease in a Moroccan 
native, was struck by the resemblance in 
the bone changes he found in this condition 
and those he had previously noted in. ani- 
mals suffering from a disease known as 
"darmous." The latter condition occurs in 
animals living in phosphate zones where 
the drinking water besides containing phos- 
phates is known to contain small quanti- 
ties of fluorides as well. The disease has 
been produced in experimental animals by 
including small amounts of fluorides with 
their diets over a long period of time. 
Spéder had noted that Moroccan natives 
living in the phosphate zones frequently 
suffered from malformation of the mandi- 
ble, disturbances in dentition, and even 
osteomyelitis of the jaw, all of which are 
commonly found in Albers-Schónberg's 
disease. Accordingly he made roentgeno- 
graphic studies of the skeleton in 6 such na- 
tives who exhibited marked dental disturb- 
ances, and in all findings resembling those 
of Albers-Schónberg's disease were present. 
Spéder concluded from these observations 
that the latter condition was caused prin- 
cipally by chronic fluoride poisoning, and 
was a relatively common rather than a rare 
disease.!* 

That chronic ingestion of fluorides will® 
produce generalized osteosclerosis has long 
been known. In 1891 Brandl and Tappein- 
er! reported the findings noted in a dog fed 
402.9 grams of sodium flüoride over a ре» 
riod of twenty-one months. The dog died 
accidentally of illuminating gas poj x 
and the autopsy, while revealin chan 


* From the Tumor Clinic and Research Unit, Veterans’ Administration Facility, Hines, Illinois. Published with the permission of He 
Medical Director, Veterans’ Administration, who assumes no responsibility for the opinions expressed by the authors. 
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in the blood or liver, showed numerous 
' changes in the bones. There was general- 
ized involvement of the skeletal structures. 
The bones were chalky white in appearance, 
hard and brittle. Histological studies re- 
vealed the bone structure to be intact. The 
haversian canals, however, were filled with 
crystals of calcium fluoride. Similar results 
were reported subsequently by Stanton 
and Kahn!’ and others. 

DeEds* demonstrated further that dogs 
fed on diets containing fluorides showed 
not only the bone changes noted above but 
dental defects, anemia and cachexia as 
well. These symptoms are commonly found 
in Albers-Schónberg's disease. DeEds ex- 
pressed the opinion that in humans ingest- 
ed fluorides were only partially eliminated, 
a certain portion being fixed as calcium 
fluoride and depositedin thebonesand teeth. 

Bishop? made careful roentgenological 
studies of the bone changes in a human be- 
ing suffering from chronic fluoride poison- 
ing. The bones showed a generalized in- 
creased density without alteration of their 
normal architecture. The increased calcifi- 
cation extended, however, to the ligamen- 
tous attachments. The earliest changes were 
found in the spine and pelvis, following 
which the bones of the extremities became 
involved. The margins of the bones became 
indistinct in outline due to extension of the 
calcification to adjacent soft tissue struc- 
tures. Osteophyte formation, calcification 
of the intervertebral ligaments, roughening 
of the margins of the pelvis, and extension 
of bony spicules from the pubes and ischia 
into the soft tissues were noted. Flemming- 
Møller and Gudjonsson? noted increased 
calcification of the costal cartilages as well. 

e Neither the latter authors nor Bishop men- 
tion the possibility of an etiological rela- 
tionship between chronic fluoride poison- 
ing and Albers-Schónberg's disease.!* The 

,roentgenographfc findings in the latter con- 
dition resemble those noted in chronic 
fyoride poisoning in many respects. There 
is a geMegalized increase in density affecting 
the greatér portion, if not the entire skele- 
ton. The bones first involved are the spine 
and pelvis; dater the proximal ends of the 
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humeri, the distal ends of the tibiae and 
fibulae, the base of the skull, and the pos- 
terior clinoids are involved. Eventually the 
remainder of the skeleton may become in- 
volved. The trabeculae are partially or 
completely obliterated. The medullary ca- 
nal similarly is obliterated, either in part or 
completely, so that the bones exhibit an 
amorphous, homogeneous density delimit- 
ed by their contours. Other findings in this 
condition include stratification of the bones 
particularly in the extremities, so that 
bands of greater and lesser density may be 
seen running parallel to the epiphyseal 
lines. This process, while more common at 
the ends of the bones, may extend into the 
shafts and may even involve the entire 
bone. The posterior clinoids frequently 
show club-like thickening. The ends of the 
long bones may at times exhibit symmetri- 
cal widening. The extension of calcification 
into ligaments and other adjacent soft tis- 
sue structures has not been noted by the 
authors. 

Among the concomitant roentgenglogi- 
cal findings are multiple fractures, gener- 
ally well healed by abundant callous for- 
mation, thickening of the periosteum and 
deformities of the mandibles and maxillae. 
Not infrequently a superimposed suppura- 
tive process is found involving the mandi- 
bles, maxillae, or more rarely, the long 
bones. Rickets is occasionally found as an 
associated condition, Hydrocephalus, epi- 
physeal deformities, evidences of physical 
underdevelopment are among the more 
common associated findings; while disturb- 
ances in dentition are an almost universal 
manifestation.'5 Due to the overgrowth of 
the cranial bones, the foramina of the skull 
may become narrowed, resulting in pres- 
sure atrophy of the nerves emerging 
through these foramina. The optic nerve is 
most frequently involved, resulting in re- 
striction of the visual fields; less commanly, 
disturbances in hearing result from pres- 
sure upon the auditory nerves. 


PATHOLOGY 


The pathological findings are confined 
chiefly to the bones, liver, spleen and 


lymph nodes. There is an overgrowth of the 
cortex and spongiosa of the bone at the ex- 
pense of blood vessels, fatty and myeloid 
tissues.” The? spongiosa may become so 
dense that it is indistinguishable from the 
cortex. The medullary canal is encroached 
upon and may become completely ob- 
literated.^!^? The individual trabeculae 
are thickened and greatly increased in 
number. By means of polarized light the 
lamellar structures are found to be distort- 
ed and the haversian canals malformec.!11° 
The liver, spleen and lymph nodes are gen- 
erally enlarged and fibrotic. 


HISTOLOGY 


Histological studies reveal an abnormal 
amount of osteoid tissue in the bones. 
(Even the medullary cavity may contain 
large amounts of osteoid tissue.) Osteo- 
blasts are present in abundance throughout 
the cortex and ѕропоіоѕа. ^1 In some areas 
osteoclasts may be seen actively producing 
lacunar absorption.” This process, how- 
ever, is soon replaced by renewed osteo- 
blastic activity with a new laying down of 
dense irregular trabeculae.!!* It is appar- 
ent throughout that osteoblastic activity 
far exceeds osteoclasis and bone formation 
is in excess of resorption." 

The bone marrow is replaced by abrous 
tissue in the meshes of which scattered is- 
lands of hematogenic elements are noted. 
Excessive fibrosis is noted in the liver, 
spleen and lymph nodes and hemopoiesis 1s 
depressed.® 1011122 

The histogenesis of the abnormal bone 
structure has been carefully stucied by 
Laubmagn!! and Zwerg and Laubmann."? 
The precartilaginous connective tissue lays 
down a cartilaginous ground substance. An 
abundance of cartilaginous cell capsule is 
noted in which is deposited a relatively 
large amount of calcium. Primary trabec- 
ulae are formed by the numerous, highly 
activated osteoblasts, but resorption of the 
primary trabeculae is delayed. Secondary 
trabeculae cannot thus be formed. There 
is evidently a disturbance in the endosteal 
and endochondral metabolism of bone due 
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to the action of some unknown primary 
osteoblastic agent. Consequently, bone for- - 
mation is far in excess of bone resorption. 
BLOOD FINDINGS 

The blood picture presents evidence of 
the disturbances in hemopoiesis. There is 
generally a severe anemia of the hypo- 
chromic type. In adults the anemia may be 
mild in degree and even absent. Hyper- 
chromic anemia is occasionally found. The 
degree of anemia varies considerably but 
there is no necessary relationship between 
its severity and the extent of bone involve- 
ment.” It is always marked before death. 
In the blood smear immature red blood 
cells (chiefly normoblasts with an occa- 
sional megaloblast) are found.” The plate- 
let count is often low. The leukocyte count 
is high in children but may be normal in 
adults. In the terminal stage a blood pic- 
ture resembling leukemia may develop. 


PROGNOSIS 


The course of the disease varies consider- 
ably with the age of the patient. In infants 
and young children the symptoms are, as 
a rule, severe. The anemia is generally 
marked and the prognosis is bad, particu- 
larly when hydrocephalus or a leukemic 
blood picture is found. In adults the disease 
is more benign in character; indeed it may 
be in an arrested state. The blood picture 
may be entirely normal and symptoms may 
be absent. The tendency to fracture wth 
relatively little trauma brings the patient 
to the physician and the true nature of the 
disease, which would otherwise have gone 
undiscovered, is revealed after a roentgeno- 
gram forasupposedly simple fracture shows 
extensive osteosclerosis of the bone. The 
disease may exhibit stages in which pro- e 
gression and arrest alternate, accounting, 
perhaps, for the alternating bands of great- 
er and lesser density sometimes found in 
the long bones. In the majerity of cases the 
disease is progressive in character and* 
death results either from progressive ane- 
mia, intercurrent infection or cacbeeta 
sulting from extensive suppurat@e disease 
of the bones. 
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* 
/ TREATMENT 


- There is no specific therapy for an un- 
complicated case of osteopetrosis. The ane- 
mia may be treated by the use of various 
iron and liver preparations available. The 
general health of the patient should be 
maintained as well as possible and precau- 
tions taken against trauma and secondary 
infections. Calcium and cod liver oil should 


not be used. 
ETIOLOGY 


The etiology of osteopetrosis is unknown. 
There may be a variety of factors responsi- 
ble for its production.” The relatively be- 
nign course of the disease in adults as 
compared to infants and young children 


suggests the possibility of a different set of 


operative factors in the former group. The 
causes of this disease may be similar in 
some respects to those producing other dis- 
eases of the hemopoietic system. Any at- 
tempt to arrive at an ultimate cause must 
of necessity properly evaluate those factors 
which are most commonly found associated 
with the condition. Those which are known 
and which were recognized soon after the 
first description of the disease are: the fa- 
milial tendencies; the high incidence in par- 
ents and grandparents of patients suffering 


from the disease; and the predominance of 


the condition in infants and young chil- 
dren. Albers-Schónberg recognized the fa- 
milial tendencies. Subsequently other in- 
vestigators demonstrated this conclusively. 
McPeak” reported 8 cases occurring in 
three generations of one family. Pirie," 
d'Istria,’ and others, similarly have re- 
ported cases occurring in more than one 
member of the same family. These factors 
strongly favor the belief that the disease 


e results from some defect in the primitive 


germ plasm. Kudrjawtzewa!" believed the 
disease was caused by a mutation of the 
germ plasm, resulting in a dvscrasia of that 
portion of the mesenchyme which in its 
evolution isdestined to form the hemopoiet- 
Stem. The high incidence among rela- 

tives speaks for a hereditary factor which is 
carried a$ a mendelian recessive and is 
therefore accentuated by inbreeding. The 
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preponderance of cases occurring in infants 
and voung children gives added weight to 
the latter contention. | 

While it must be admitted that general- 
ized osteosclerosis may be produced by a 
variety of causes, not all cases of osteo- 
sclerosis are to be considered Albers-Schón- 
berg's disease. Chronic fluorine poisoning 
doubtless will produce a generalized osteo- 
sclerosis, but the extension of calcification 
to the soft tissues, ligaments, and other 
periosseous structures in the latter condi- 
tion, as described by Bishop,? Flemming- 
Meller,’ and others seems to differentiate 
this condition from true Albers-Schón- 
berg’s disease. Moreover, the presence of 
calcium fluoride crystals in the haversian 
canals in the former case with practically 
no disturbance in the architecture of the 
bone® is at marked variance with the his- 
tological picture described in Albers-Schón- 
berg's discase.!? Generalized osteosclerosis 
has been produced in rats by Selye with 
concentrated parathormone extracts. Phos- 
phorous poisoning frequently produces 
bone changes which simulate those iit AI. 
bers-Schónberg's disease: notably necrosis 
and osteomyelitis of the mandible, disturb- 
ances in dentition, and even stratification 
of the long bones. 

Pirie believed that a generalized epiphys- 
tis was responsible for the bone changes 
found in Albers-Schénberg’s disease. The 
histological picture does not, however, bear 
out such a contention. Moreover, as Mc- 
Peak has pointed out, the relative absence 
of general symptoms in this condition is at 
variance with what one might expect in so 
widespread an epiphysitis. Ther, too, in 
the bones of the hands and feet, which have 
only one epiphysis, the disease may be 
found simultaneously at both ends. These 
considerations, along with the concomitant 
enlargement of the liver, spleen, and lymph 
nodes, an enlargement which, as Clairmont 
and Schinz! and others pointed out, is not a 
compensatory phenomenon, but rather a 
developmental defect just as the changes 
in the bones are, militates against Pirie's 
contention. 
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There appears to be no definite relation- 
ship to endocrine disturbance. Pehu and 
his coworkers found a parathyroid tumor 
in their case, but this doubtless was a co- 
incidental finding as Hodgkin’s disease was 
in our case. In none of the other cases re- 
ported was there any notable endocrine dis- 
turbance. 

i | — CASE REPORT 

The patient, A. M. R., a white male, aged 
forty-one, was admitted to the Edward Hines, 
Jr. Hospital on May 19, 1937. His chief com- 
plaint was pain and swelli ing i in the right ankle 
associated with large nodes in the right inguinal 
region. 

Family History. Father was born in. Towa, 
living, aged eighty-six, health good. Mother 
was born in Missouri, died in 1927, at the age 
of seventy-one, of heart disease. Two brothers 
living and well. Two brothers dead, one killed 
accidentally, and one died of "stomach trou- 
ble." Two sisters living and well. Two sisters 
dead, cayses unknown. No history of fractures. 

Personal History. Had measles, mumps, 
whooping cough, and smallpox in childhood. 
No other illnesses except present one. Fractured 
his left arm falling off a ladder in 1930. This 
fall was of sufficient force to produce a fracture 
in a normal bone. Smokes one package of ciga- 
ret&es daily; drinks beer and whiskey occa- 
sionally but not to excess. Has had no opera- 
tions. Denies venereal infection. Married and 
has three children all of whom are in good 
health. No history of fractures. The patient 
has lived near Eldon, Missouri, all his lie. 


‚ Film of pelvis showing DER appearance of 


i: 


January, 1940 


Present Híness. Patient states that | 
well until May, 1938, at which time he a 
noticed swelling and pain in his right ankle. At 
the same time enlarged nodes in both inguinal 
and axillary regions appeared. Loss of 12 pounds 


ye We 


in weight during past year. Also gradual loss of 


strength. Inventory by svstems negative. 
Laboratory Examination, Wassermann. and 
Kahn reactions negative. Blood count: red 
blood cells, 4,030,000; white blood cells, 10,000; 
hemoglobin, 8o per cent. Differential count: 
polymorphonuclear leukocytes 68 рег cent; 
lymphocytes 28 per cent; monocytes 4 per cent. 
Blood chemistry: calcium 12 mg. per 100 сс.; 
inorganic phosphorus 2.58 mg. per 100 cc. His- 


tological report: Microscopical examination of 


tissue remov ed from the left inguinal region re- 
veals a diagnosis of Hodgkin's disease. This was 
corfirmed by several other pathologists. 
Radiation Therapy. Patient received a total 
of боо roentgens to the right side of the neck; 
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Fic. 2. Anteroposterior film of lumlytf vertebrae 
showing them to be dense and with loss of usual 
detail. 
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боо r to the left side of the neck; боо r to the 
right axilla and also 600 r to the left axilla; 
' 1,000 r to the right groin and 1,000 r to the left 
groin. Factors of treatment: 200 kv., 0.5 mm. 
Cu and 2 mm. Al, so ст. target-skin distance 
and 20 ma. The patient improved considerably 
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remaincer of the physical examination is es- 
sentially negative. 

Roentzen Examination. The bones of the skull 
and face show a slightly uniform increase in 
density. The sella turcica is normal in size and 
structure but is denser than normal. There is no 





Fic. 3. Lateral film of the foot showing marked increase in density of the bony structures. 


and the lymph nodes regressed. He was dis- 
charged on July 23, 1937. 

He was re-admitted on February 24, 1938, 
because of loss of strength, enlarged inguinal 
lymph nodes, and edema of the scrotum, penis, 
and ankles. Roentgenograms were zaken of his 
entire skeleton and revealed the same changes 
as on his previous admission. Laboratory find- 
ings were essentially the same as before with 
the exception of urinary findings saggestive of 
nephritis. Bence-Jones protein was ло found in 
the urine on either admission. Blood calcium 
and phosphorus were also normal There was 
a mild secondary anemia on this acmission. He 
refeived radiation therapy to the r ght and left 
groins and was discharged improved on April 
13, 1938. 

Physical examination reveals an ambulant 
white male, well developed and ncurished, ap- 
pearing chronically ill. The lymph nodes in the 
neck, axillae, and groins, are enlarged. The 
nodes are firm in consistency and not tender on 
palpation. Both ankles and feet are edematous. 
There is marked edema of the penis and scro- 
tum secondary to lymphatic obst-uction. The 
liver and spleen are enlarged. The left elbow is 
e partially ankylosed as a result of an old frac- 

ture near the elbow joint. The pat ent also had 

A cczematoid dermatitis on admission. which 

is occasionally seen accompanying Hodgkin's 

disease. The visual fields and evegrounds are 
normal. The teeth are in poor condition. The 





+ 


evidence of intracranial pressure. Roentgen ex- 
aminaton of the chest reveals the heart and 
lung fieids to be normal; however, the entire 
bony framework of the chest has an ivory ap- 





Fic. 4. Bones of the wrist and hand are also in- 


volved. 
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pearance. The cervical, thoracic and lumbar 
vertebrae are quite dense. The bones of the 
pelvis, sacrum and coccyx are all involved. All 
long bones show a homogeneous increase in 


density with loss of detail and obliteration of 


the medullary spaces. The carpals, metacarpals 
tarsals, metatarsals, and phalanges all show 
marked involvement. 


SUMMARY 


A case of Albers-Schónberg's disease 
(marble bones) associated with Hodgkin's 
disease is presented. This is the only case 
found in the literature. 

The relationship of Albers-Schón- 
berg's disease to fluorine intoxication is 
discussed. It is the belief of the authors 
that the type of osteosclerosis produced by 
such intoxication differs from true Albers- 
Schónberg's disease in that the excessive 
calcification in the former condition fre- 
quently extends into the adjacent soft tis- 
sue structures; such is not the case in the 
latter disease. Histological studies, further- 
more, show well defined differential fea- 
tures in the two conditions. 

3. While the etiology of Albers-Schón- 
berg's disease 1s unknown, the high inci- 


dence in parents and grandparents of 


patients suffering from the disease, the 
greater incidence in Infants and young chil- 
dren and the frequent occurrence in more 
than one member of a family point to a 
hereditary defect in the germ plasm carried 
as a mendelian recessive factor and accen- 
tuated by imbreeding. This defect appar- 
ently results in a disturbance in metabolism 
which affects the entire hemopoietic sys- 
tem. There is excessive osteoblastic activity 
involving the greater portion of, if not the 
entire skeleton; and an associated fibrosis 
and enlargement of liver, spleen and lymph 
nodes. Hemopoiesis 1s generally depressed. 
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йй: problem of applying roentgen-ray 

diffraction measurements to the study 
of materials met in biology and medicine 
is still new and we are somewhat in the 
position of the early histologists who could 
make only fundamental observations, as 
contrasted with the modern pathologists 
who, in practically every instance, give a 
complete diagnosis. A number of investi- 

@xtors'? ^ have begun the study of tissue 
and the nervous system in lower animals 
by the use of roentgen-ray diffraction 
methods. The most recent as well as the 
most extensive work has been done by 
Clark and his associates.***? Up to the 
present time, however, little work has been 
done on human nervous tissue. 

In this study we are investigating the 
fine structure of the human brain, and the 
vagus and sympathetic nerves, together 
with some of the related structures, such 
as dura and some tumors. 

The experimental diffraction work was 
done with a Philips Metalix copper target 
tube. Three and 5 cm. distances were used. 
АЙ of the patterns reproduced for illustra- 
tion, however, were taken at 5 cm. 

As is well known, this method of investi- 
gation can be used to gain direct informa- 
tion about the size, composition, and ar- 
rangement of structural elements which lie 
beyond the range of the ordinary micro- 
scope. Much work has been done on the 
structure of natural fibers such as silk, 
wool,’ and cotton.!? It was found in а] 
instances that the large organic molecules 

* and micelles were arranged or "oriente 
so that their long axis was parallel to the 
“Teeth of the fiber, that is oriented along 


the line wf a definite directional stress. 
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Roentgenology, Harper Hospital 


With this in mind, it was hoped that the 
same method might be applied to the study 
of nervous and related tissue and in this 
way we could learn more of their actual 
submicroscopic structure, thus obtaining a 
better understanding of the individual 
characteristics of different types of struc- 
ture in both their normal and pathological 
states. 

Early in this investigation, it was found 





Fic. 1. а, vagus nerve, longitudinal section; 4, sub- 
maxillary ganglion. 


that some types of nerve structures showed 
a high degree of orientation. while others 
did not. 

In diffraction patterns, molecular orien- 
tation along a given axis of the sample may 
be shown by a sharpening and an intensi- 
fication of the circles of the pattern into 
arcs, the sharper the arc the greater the 
degree of orientation. This is illustrated by 
Figure та which is a longitudinal section of 
the adult vagus nerve. The more sharply 
defined arcs appear at the longer spacings 
of 12.3 A. There is some orientation shown 
by the faint arc at 2.86 Á. In contrast, 
Figure 14 is a longitudinal section of the 
adult human submaxillary ganglion from 
the same individual and treated in the 
same manner, but showing no orientation. 


Sept. 


Instead, the spacing, which is divided into 
arcs in the vagus nerve and corresponds to 

2.3 А., is shown as a continuous ring. In 
the nerve trumks in general the property of 
orientation can be noticed in those which 
have a highly specialized directional func- 
tion, but, as would be expected, is absent 
in both the gray and the white matter of 
the brain and in the ganglia so far investi- 
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to the origin of meningiomas might 
obtained since Cushing and Eisenhardt,!^. 
as well as other authorities, have shown 
that there are such definite areas favored 
for this type of tumor. This analysis is 
not yet completed, and will necessarily 
have to continue over a long period of time. 





Certain results have been established and 
will be discussed in the following. 


утпа dura, 
of attach- 
normal 
mm. from 


attach- 
¢, normal 
mm. from 


of attach- 
/ normal 
layer; e, 
dura, sec- 


same 





spot as d, 


gated, in both the sensory-motor and the 
sympathetic systems. It is possible that 
certain organized tracts through the brain 
are oriented, but this has not been shown 
by our di ffraction patterns. Photographs 
taken in polarized light, as shown later, do, 
however? show evidence of whole groups or 
tracts of nerve fibers in the white matter 
(Fig. 8). 

This property of orientation is also well 
illustrated by the dura. A study was 
started to map out the surface of the dura 
alofig with the underlving tissue in order to 
determine the degree and direction of orien- 
tation. with respect to normal points of 
stress and normal interfering structures. It 
was hoped that in this manner an index 


A narrow strip of whole dura was taken 
in the parietal region about 3 cm. below 
the midline, beginning at a point of attach- 
ment and extending back for a distance of 
2 cm. Figure 24 is the diffraction pattern 
taken directly on the point of attachment. 
It shows the beginning of directional orien- 


tation, and a generaP circular arrangement ө 


of fibers, such as would be expected in 
order maintain good distribution 
stress at this point. Figure 22 is taken 3 
mm. away from the poiat and shows a 


to 


. 1 m . . 
well organized structure with a А degree 


of orientation. Figure 2¢ was 10 mm. from 
the point of attachment and s nem 
well defined fiber axis in two difections at 


9c? to each other. The three patterns show 


of 


Lawrence Reynolds, К. E. Corrigan and Henrietta Hayden — jas te af 


be ~~ 


s: 


Ty erv 


P 


[1 


d 
5 
b 


DL. 43, No. I 


ы 
that the basic idea being studied, orienta- 


tion vs. strength required by the tissue to 


withstand directional stress, is substan- 
tially correct. It also emphasizes the neces- 
sity of studying the periosteal layer sepa- 
rately from the dura proper. Figures 2d 
and 2e show precisely the same spot on 
these two layers, separated and mounted 
on the diffraction apparatus at exactly the 
same angle with respect to the beam. It is 
seen by the fact that the inner arcs of the 
two layers are approximately 90° to each 
other that these two layers are each highly 
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attack such as different methods of drying, 
some chemical reactions, and the use of 
various solvents. 

The drying experiments were tried first. 
Diffraction patterns of the fresh undried 
normal adult brain, either white or gray 
matter had shown only two diffuse bands, 
+464 and +12.0 A. The outer band 
divides into a diffuse band at + 4.64 A, and 
a broad line at 4.24 A, upon fixing the 
tissue n formaldehyde. When the tissue 
was dehydrated in acetone, these lines 
sharpened and separated so that more ac- 





Vic. 3. а, cerebral gray matter dried over СаС?,; 4, cerebral white matter 


dried over CaCl.; 


oriented along a fiber axis of their own, and 
the two axes lie in a plane at an angle of 
approximately 9o? to each other. It is also 
shown that these two layers have a highly 
organized structure of their own and that 
the axes of the two lavers of the dura 
parallel or diverge according to their sepa- 
rade functions and point of attachment. 
This same arrangement is also shown by 
the microscopic Eo and will be discussed 
later (Fig. 8). This type of molecular 
alignment has been shown to exist in other 
normal biological material such as teeth, 
bones and white connective tissue-~all 
structures which in ‘their normal function 
have to withstand directional mechanical 
stress. In any animal tissue which nor- 
mally shows orientation, it would seem that 
the lack of this orientation is definite evi- 
dence of some sort of pathology. 

Since the untreated cerebral tissue and 
the pathological material failed to give any 
very distinct differences, it was thought 
advisable to try various other methods of 


c, meningioma dred over CaCl. 


e 
curate measurements could be made. 
sharp band is then found at 4.18 A e a 
somewhat more diffuse band at 4.64 A, as 
before. Under these conditions the inner 
pattern is still too diffuse to allow accurate 
measurements of long spacings. Acetone 
drying for a period of one week causes 
further sharpening of these lines and the 
appearance of a line about 11.03 A. Hard- 
ening the brain by preserving it in for- 
malin for a long period of time does not 
give a more complete set of diffraction 
lines. Under these conditions no difference 
can be found between the graf and the 
white matter of normal brain. If, however, 
thin sections of brain material are pre- 
pared and dried very slowly over calcium 
chloride or with acetone over a period of 
twenty days or longer, even clearer and 
sharper patterns are produced. Under these 
conditions a difference can be demon- 
stratec between the gray and the white 
matter of the cerebrum. Figure 34 shows a 
characteristic pattern of gray matter and 
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Figure 34 that of white matter. Note that 
the gray matter shows a less hazy ring in 
the center at about 9.72 A~ which has 
a definite circ&mference. 

Figure 3e shows the pattern from a 
meningioma which has also been dried over 
calcium chloride. Note that this pattern 
has the characteristic protein ring (Жу 
À) of both the cerebral matter and the 
dura, but lacks the orientation of the dura, 


опе 
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were run with organic solvents, and the 
parts extracted by these solvents analyzed 
separately. 

The solvents used were suggested by the 
work as reported by Bodansky," Schmitt, 
Bear and Clark,’ and Раве. ? Of the various 
solvents used, extractions made with ace- 


tone followed by a mixture of 5 per cent 
alcohol and gs per cent benzene proved to 
The following 


be the most useful. com- 





Fic. 4. a, acetone extract from normal cerebral tissue; 2, acetone extract from normal dura; с, acetone ex- 


tract from a chromophobe adenoma; 4, 


from normal cerebral tissue; /, benzene-alcohol extract from normal dura; 
A, benzene-alcohol extract from a meningioma. 


a chromophobe adenoma; 


and the 4.2 spacing of the brain tissue is 
very weak. Table 1 gives all spacings for 
these dried tissues as well as those for the 
nerves and dura which have been referred 
to previously. 

Followtng the drying experiments addi- 
tion reactions were used. Various metallic 
salts, acids and bases were used but they 
have all been generally unsuccessful. Mild 
bases are the onlv chemicals so far tried 
that offer any encouragement. 

hif the presence of such complex mixtures 
as brain or tumor substance, one naturally 
tries to arrive at a differentiation by appro- 


priate chemical or physical separation of 


components. In this case serial extractions 


acetone extract from a meningioma 


^ benzene-alcohol extract 
g Scd ne-alcohol extract from 


A? 


. 
ments will be concerned with the tissue 
after extraction and the solutions from the 
acetone or the benzene-alcohol mixture. 
All of the tissues used had been preserved 
for several weeks in formalin. The speci- 
mens were cut into thin slices and extracted 
in a modified Soxhfet apparatus for a 
period of twenty-four hours with acetone. 
The acetone was then replaced by the 






benzene-alcohol mixture and extraction К 
continued for another twénty-four hours. 
The solutions were then evaporated, keep- 
ing the temperature always below 90°. The. =a, 


sticky residues were fhen mounted In Small 
loops of nickel wire and the diffraction 
patterns taken. Figure shows patterns 
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Tase T 
Magus Sub- Normal Normal Normal Normal Cerebrum Dried Menin- 
Nerve maxillary Dura Cerebrum Cerebrum oon days over ота 
Ganglion , in Formalin Calcium Chloride вот“ 
Сгау White 
2.86 2.81 
4.08 
4.2 4.24 4.2 4.2 4.1 f 
4.04W 4.7W 4.58w 4.64w 4.64w 4.7 м 4.76w 4.76% 
6.54 
9.72W haze 
12.3 12.3 11.22 12.0w 12.0Ww 
15.78f 15.36f 


All spacings given in À 

—. intense line 

w == wide, fuzzy band 
f « very faint line 


of the evaporated extracts— Figures 4a, 4, 
wo d are the acetone extracts from the 
ormal cerebral tissue, normal dura, chro- 
mophobe adenoma tissue and a mening- 
ioma, respectively. Figures 4e, f, g, and ^ 
are the extracts of the same tissues using 
benzene-alcohol following the acetone. 


Table п gives the complete list of measure- 
ments for all of these patterns. It will be 
noted that there are more lines on the 
pattern for the adenoma than there are 
spacings reported. The lines for which 
there are no spacings given are those from 
sodium chleride which was in the preserv- 





Тав H 
EXTRACTS 5 
Acetone Benzene-Alcohol 
Menin- Normal Normal Ad Menin- Normal Normal Ad " 
gioma Cerebrum Dura diu UA gioma Cerebrum Dura T COPIE 
2.8 m 
3.48wm 3.36m 
3.74 3.82m 3.78f 
4.10 4. 14 4.08 4.16 4.12 ag 4.14 16 
4.50 4.46 4.52m 
t 4.59% 4.56% 
4.89w | 4.84w 4.77W 
4.98 
5.14 
5.31m 
5.55 5.63 
ae ° 
5.85 
т чв 
: 6.3m 6.28m 
6.88m 6.74 6.84 
` 8.58m 
13.5 12.70f 
е 14.72 
Ы 17.0 . 
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a, lecithin, wet; 4, 


lecithin, dry; с, choles- 
terol, resublimed; Z, brain 
protein, male; e, brain 
protein, female, 


ing fluid. By comparison of these patterns, 
it can be noted that each specimen gives a 
pattern or set of patterns which are char. 


acteristic of that tissue. The following 
summary illustrates this point in outline 


form: 


Benzene-Alcohol 
Extract 


септе 
Extract 


Type of 
Tissue 
Cerebrum 
Dura (note 
inner ring) 
Adenoma 
Meningioma 


Simple pattern 
Complex pattern 


Complex pattern 
Simple pattern 


Both extracts give similar patterns 
Simple pattern Complex pattern 

The small pieces of material left after 
extraction were mounted in collodion and 
examines by the diffraction method. The 
patterns for these residues are not given 
separately for they show nothing more than 
has already been pointed out in whole 
tissue diagrams. It may be noted, however, 
that not only these residues and the evap- 
orated extracts, but also the dried tissue 
to Some extent, indicate the presence of a 
submicroscopic structure in the menin- 
gioma, which partakes of the character of 
both the normal brain tissue and the 
normal dural tissue. 





Since the chemistry of the brain is ex- 
tremely complicated? and as yet very in- 
completely worked out, it is not possible 
for us to go far at the present time in 
identifying the chemical entities respon- 
sible for these patterns. Rather the pur- 
pose of this research was to find basic 
information characterizing the various in- 
tracranial tumors and nerve structures. 
Nevertheless, of the pure substances known 
to be present in the brain, all that could 
be obtained were investigated. Figure 5 
shows lecithin in both its forms, а wet and 
b dry. The presence of this substance makes 
it necessarv to proceed with extreme cau- 
tion, as its pattern varies widely through 
a whole range of forms depending upon its 
moisture content. Figure sc is the pattern 
of resublimed cholesterol. Figures 57 and 
se are the patterns from male d, and fzinale 
e brain proteins. These samples wege very 
kindly supplied to us by Professor{Block.™, 
With these patterns as standardsj we can 
compare various tissue patterns guch as 
those of the untreated and treated nervous 
tissues as well as the patternf from the 
extracts and determine, at least in part, 







e ~“ 







Fic. 6. a, 


mal 


the components of these original samples. 

For this purpose of identification, a more 
complete extraction was run of the men- 
ingioma and the normal cerebral material 
by first grinding 1t with well washed sand 
and then extracting in the Soxhlet appa- 
ratus for forty-eight hours with acetone. 
These solutions were fractionally crystal- 
lized. There were three easily distinguish- 
able fractions from the normal cerebral 
extract but only two from the meningioma. 
Figure 6 a, 6, and c gives the patterns for 
the three normal cerebral fractions while 
d and e are the two fractions from the 
meningioma. Table nı gives the spacings 
for all of these fractions. It will be noted 
that the second fracfion of the normal is 
mainly cholesterol and the third fraction 
bly has some lecithin. The menin- 
gioma\also seems to show some of spacings 






characteristic ofelecithin — 14.7 A, but the 
percenghige is very low as shown by the 


faintne§s of the line. By far the largest 
amount* of the secofid fraction of the 
meningioma extract would seem to be of a 
protein material (see Figs. 52 and e). We 


* 
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acetone 
tract, normal cerebral 
tissue, first fraction; й, 
acetone extract, 
cerebral 
second fraction; с, ace- 
tone extract, 


cerebral tissue, third 
fraction; 4, acetone 
extract, meningioma, 
first fraction; e, ace- 
tone extract, 
gioma,second fraction. 






eX- 







nor- 






tissue, 







normal 















menin- 






wish to mention that when this acetone 
extraction of forty-eight hours’ duration 
was followed by the usual alcohol-benzene 
mixture, по residue was left on evaporation 
of the ¿atter solvent. The explanation 
offered тог this difference between the 
twenty-four and forty-eight hour extrac- 
tions is taat a clean separation cannot be 
accomplished by fractional extraction. 
Hence br running for a longer period of 
time several components were taken out 
which were later separated by fractional 
crystallization whereas the separating was 
done mænly by regulating the time of 








Fic. 7. a, cerebral gray matter extracted with ace- 
tone; 4. cerebral white matter extracted with 
acetone. 
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extraction with the solvent under the first 
conditions. 

The two patterns (Figs. 
gray and white tissue left after extraction 
with acetone as well as those (Figs. 3c and 
35) which were dried indicate that there is 
more than just the protein present since 
there is a sharpening of the inner ring in 
the pattern. This along with other indi- 
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та and 74) of 


jasvanv, 


or other biological material which either | 


has optical activity, or in which it can be 
induced. We will not go into a detailed 
history of this work, which was started 
many years ago, since this phase of the 
subject has been well covered by Schmitt 
and Bear." 

A standard petrographic microscope was 
used for this work rather than the simple 
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FRACTIONAL CRYSTA 





LLIZATION OF ACETONE EXTRACTS 








Cerebrum Meningioma Lecithin Choles- 
т terol 
Dried 
Total Fractions Total Fractions over Crys- 
extract 1 2 3 extract i 2 Wet CaCl, talline 
2.23M 2.24 
2.48m 
3.4m 3.16f 3.12 
3.44 3.46 
AU dom 3. 74f 
4.12 4.12 4.13 4.10 4.15 
4.58 4.58 4.6 4.58 4.64w — 4.66w 
4.92 4.99w 4.92% 
5.20 
5.85w 5 .76w 
63m 6.20m 6.3om 
6.88f 6.g6m 6.98m 
8.58m 8.4 т 8.46m 
13.50 13.58 14.7m 13.2m 13.1 13.598 
17.05 17. osf 17.05 


The purified, extracted protein gave only the diffuse band at 4. А. 


All spacings given in A 
— «intense line 

w = wide, fuzzy band 
m «light line 

f уегу faint line 


cated changes lends encouragement to con- 
tinue th® search for a satisfactory method 
of differentiating the various classes and 
sub-classes of tumors. 

Several workers, most recently Schm tt," 
and others,5 have supplemented the dif- 
fraction work with observations in polar- 
ized light. The ordinary polarizing micro- 
scope (chemical microscope) or better, the 
petrographic microscope is adaptable te the 
study of biological material such as myelin 
sheath which is known to be birefringent 


polarizing microscope for it was found that 
with the material used in this study a great 
amount of detail cowld be brought out by 
the use of the selenite plate. This accessory 
was discovered about 1813 by Biot, and 
its use together with the о bfsis of 
its action is fully described in the sfandard 








textbooks." Bv giving a contrast Ф bright® 
colors the ale makes possible fhe dis- 
covery and determination of vewy slight 


double refraction, aad the study of very 
tiny fragments of optically active material. 
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The introduction of the plate between the 


crossed nicols causes the field to change 
(with the stage empty) from darkness to a 
color which is variously described as “‘first 
order red," "sensitive red," "sensitive vio- 
let" or simply Biot’s original designation 
"teinte sensible."!* To us the color is red- 
violet and the designation “first order red,” 
which is now more or less standard ter- 
minology, is used throughout. The color is 
accurately reproduced in the unoccupied 
portion of the field in Figure 8а. This 
accessory plate has been of great value to 
the crystallographer ever since its dis. 
covery. In the present investigation crys- 
tals which are too tiny for accurate study 
without the accessory, or which may be 
largely concealed in inactive material, be- 
cOme clearly visible, and material which is 
only slightly birefringent takes on the color 
of the field only when it is at an angle of 
extinction. In biological material both situ- 
ations are frequently met in the same 
specimen. 

So far in this studv frozen sections have 
been used entirelv, except in special cases 
where it is better to "tease out" a few 
fibers, using needles for the coarse work 
and finally glass hairs. Where sections are 
studied these are cut as thin as possible 
by the frozen section method, preferably 
from fresh tissue, but very little, if any, 
difference has been demonstrated as yet 
between fresh tissue and specimens pre- 
served in formalin and saline for a reason- 
able length of time. To prevent distortion 
the sections are handled in saline solution 
in a Petri dish. They are then mounted and 
covered in the usual manner with a No. 
І cover slip and examined at once. Ordi- 
narily thesalinesolutidn makes no difference 
in the observation, but if the specimen is to 







be t for more than an hour or so it is 
rinsed through several changes of distilled 
water $ prevene possible precipitation of 


"salt cry[tals as the water escapes. With the 


s of nervous and fibrous tissue so 
ined we have not been able to 
demonstrate that either the freezing or the 
washing with distilled water caused any 
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disruption or distortion of the structures 
which become visible in polarized light, 
although we have investigated this source 
of error. Specimens which have been 
heated, or mounted in paraffin or celloidin 
are entirely unsuitable for study, as are 
stained spec mens in general. The work has 
been carries on with the close cooperation 
of Dr. P. F. Morse and the Department of 
Pathology, and 1t has been found practical 
to have be-h tvpes of investigation made 
on the same microscopic field by studying 
the section under the petrographic micro- 
scope first and then having the section 
stained for regular pathological examina- 
tion. In seme cases the gross specimen was 
divided a»d one portion mounted in par- 
atfin. 

All of the colors shown in the photo- 
micrograpas are as seen in the unstained 
tissue. Às might be expected, examination 
of this uztreated tissue by ordinary light 
does nor reveal much detail. With the 
nicols crossed, myelin and the oriented 
fibers of zhe dura stand out sharply and 
appear brightly lighted in the dark ffeld. 
If now tke selenite plate is introduced, all 
of these optically active elements show a 
great deal more detail. Inactive material 
and fibers having their fiber axes parallel 
to the optic axis of the system assume the 
color of *he field, as do also those optically 
active «ements which are exactly at an 
extincticn angle. Birefringent material hav- 
ing an axis perpendicular to the axis of the 
system, and not at an extinction angle, 
appears in a brightly contrasting blue- 
green er orange-yellow color. As the stage 
is rotated these interference colors inter- 
change with each go degrees of fotation, 
with the particle being studied disappear- 
ing inte the background color exactly as its 
extinc- on angle is passing, only to reappear 
in the next quadrant in the opposite color. 

It has been found easy and practical to 
record the image of the field seen in ‘the 
microscope by means of color film and a 
very smple camera. The camera was made 
from a “Bantam” f 6.5 by removing the 
lens ar.d fitting an adapter tube, turned out 
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of an aluminum Баг, to the face plate. The 
adapter tube should fit smoothly cver the 
ocular of the microscope, should permit 
free rotation without looseness, and must 
be accurately aligned with the optical axis 
and perpendicular to the focal plane. Any 
inexpensive miniature camera may be 
used, but care should be taken to see that 
the one chosen has a "time" stop on the 
shutter. One other accessory is neeced for 
accurate focusing. This is made from a 
piece of tubing, in this case red fiber, which 
will fit over the ocular end in the same 
position as the camera. This tube is s otted 
at the exact level of the focal plane above 
the ocular lens and a piece of ground glass 
inserted and held with adhesive tape. It 
helps, but is not necessary, to fasten a 
simple magnifying lens in position above 
the ground glass and focused upon it. A 
record photograph is made by focusing the 
image sharply on this ground glass and 
interchanging the camera with the focusing 
tube. More elaborate systems including 
cameras with lens systems to eliminate 
the*ground glass focusing have been tried 
and found much less satisfactory. 

For the use of color film the exposure 
must be very accurately determined. We 
have found the most satisfactory procedure 
to be the preparation of a strip of test 
exposures on Eastman Portrait Panchro- 
matic film. The correct exposure time for 
this film is then multiplied by three for 
Kodachrome A or by twelve for Dufay- 
color. Dufaycolor has an advantage in that 
it can be processed at once in the labo- 
ratory. Kodachrome has other advantages. 
Examples of both are given. 


Figure 8 illustrates the general type of 


observations which can be made by this 
method. In addition, exact measurements 
of refractive index, extinction angles ard 
other crystallographic data can be ob- 
tained on very tiny fibers, cell membranes, 
etc* However, the data of this nature so 
far obtained must be reserved for later 
publication. 

Sections a, 4, and ¢ of Figure 8 show the 
appearance of a piece of normal dura on the 


jected onto a 14 X1 


. 
stage of the petrographic microscope. In 
section а two layers of oriented fibers are 
shown in their original arrangement, cross- 
ing each other at an angle of 76°. Sections 
Ф and с show the same field on a single 
fiber layer and illustrate the color change 
and the appearance of fiber detail when the 
stage is moved through an angle of 45°. 
(May we note in passing that these repro- 
ductions are in actual size, and the mag- 
nification given is actual magnification. In 
use these color slides are usually pro- 
7 inch screen for study. 
In this way a further "empty magnifica- 
tion" of about 13 diameters is gained, 
which makes the slide much easier to ob- 
serve, and is in fact the usual procedure 
with photomicrographic reproductions.) 
Sections d and e are a single fiber from 
an adult human vagus nerve. The inter- 
ference colors are illustrated, and in the 
original a considerable amount of fine de- 
tail of the axis cylinder and the myelin 
sheath are visible. Sections f, g and / are 
selected from a series of fields. The original 
specimen consisted of a small piece of dura 
to which was attached a meningioma about 
2 cm. in diameter. The attachment was 
about 3 mm. in diameter, and the dura was 
thickened to approximately five times nor- 
mal around this stem. A suitable slice was 
cut from the middle of the entire specimen 
and sectioned. The sections were then 
examined with the petrographic miero- 
scope, a series of fields being taken from 
the outermost layer of the dura, through 
the attachment and through the tumor. 
'The field shown in f is similar to normal 
dura but not quite typical; g shows an 
intermediate structure with elements simi- 
lar to the other two} and 7 is definitely а 
characteristic structure of a meningioma. 
The series is offered to illustrate the g 
tural span trapi fairly normal 





small а was ко to fs as an 
"unknown" with tRe hint that “ 
be a Cushing's basophile adenoma." Before 


the petrographic microscope was available 
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90^; f, atypical dura at the point of attachment of a small meningioma, Dufay X100; g, inter- 

field between f and 4. Note shortness and random curvature of individual fibers, and color varia- 

ufay X100; A, typical field of a meningioma. Dufay x 100; i, suprasellar meningioma. Kodachrome 
X100; j, chromophobe adenoma. Kodachrome X45; k, normal braia stem. Dufay X45; /, same as k ro- 
tated 90°; m, same section as k and /, showing single nerve cell in olivary nucleus. Dufay X970; n, normal 
cerebral gray matter. Kodachrome X100; o, normal cerebral white matter. Kodachrome X100. (Origin 
of the specimens is acknowledged in the text. All pathological diagnoses by P. F. Morse, M.D.) 
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both the extractions and the diffraction 
patterns had shown the specimen to be a 
meningioma. The microscope definitely 
placed it in this class as is shown in the 
color photograph. The section and the 
remainder of the specimen were submitted 
for regular pathological examination and 
the diagnosis "suprasellar meningioma” 
was received. 

Figure 87 is a portion of a proved chro- 
mophobe adenoma, and the section shown 
includes a small portion of the pituitary 
stalk. Glandular tissue in general gives no 
interference colors whatever, but it is to 
be noted that this section shows a tract of 
bright green points, characteristic of the 
appearance of nerve fibers. While this 
evidence is in no way conclusive it is 
thought that this type of investigation 
may throw additional light on the debat- 
able question of the existence of nerve 
fibers in the pituitary stalk. Figure 84 is 
taken through the normal brain stem at a 
level near the rostral end of the olive. A full 
and detailed description of the structures 
found at this level is given in Ranson.” In 
this section and the one following the 
structures which are at once visible are the 
median raphe, a portion of the inferior 
olive, medial lemniscus and a large number 
of tracts and other structural details. 
Figure 8/15 the same field rotated to bring 
out detail in contrasting color. Section 8m 
is the same slide as & and / shown under 
high power. In the upper left quadrant 
near the intersection of the cross hairs a 
large single nerve cell of the olivary nucleus 
is shown. It can be seen that the nucleus, 
nucleolus, Nissl flakes, chromatin granules 
and the cell membranes are brought out 
very clearly by this method. 

Figures Вл and о are normal cerebral 
tis fQ taken at random; 7 is normal gray 
matte showing: on an inactive background 
„а large bumber ОЁ small bright green points 
where ngle myelinated fibers have been 
cut thibugh perpendicular to their axis. 
These transverse sections are of interest 
because the entire nerve sheath does not 
show the same interference color in a given 
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position of the stage. Instead, as the stage 
is rotated ar the focus changed, the spot 
of interference color is seen tg spiral around 
and up or down the axis cylinder. This 
indicates that in addition to the types of 
orientation already studied there is evi- 
dently some part of the nerve sheath which 
has an orientation with a spiral axis of 
symmetry, which has not yet been investi- 
gated. Figure 80 is normal cerebral white 
matter, showing an oriented tract in an 
inactive background. 

This research in no way invades the 
field of pathology, nor is it intended ever to 
do so. Rather it is our purpose to investi- 
gate by physical means the wide and com- 
paratively unexplored borderland of the 
ultimate nature of living tissues, of the 
large molecules and micelles which make 
up the struetures seen in the microscope 
and upon which so much excellent work is 
being done at the present time by the 
ultracentrifuge and by chemical means. In 
this paper we have tried to give a general 
survey of the field of study uncovered by 
correlating the methods of procedure we 
have described. In subsequent publications 
we expect to be able to give more conclu- 
sive data on a few of the definite points 
we have mentioned. 


SUMMARY 


1. Orientation can be noted, in general, 
in nerve trunks which have a highly spe- 
cialized directional function. 

2. Gray and white matter of the cere- 
brum give slightly different roentgen-ray 
diffraction patterns, the difference being 
shown clearly after drying. ° 

3. Extracted brain tissue gives a pat- 
tern very sigzlar to that of neuroproteins. 

4. Extracts of some types of menin- 
giomas show characteristics of both normal 
brain and of dural tissue. 

5. Dural tissue is oriented, the degree of 
orientation varying with the part of the 
dura being considered. 

6. 'The dura proper and the periosteal 
layer each have their own well defined 
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orientation which may be paralle or at 
angles varying up to go degrees.* 


To Drs. P. F. Morse and Frederic Schreiber whose 
help and interest were a great influence in starting 
and sustaining this research, to Prof. A. J. Derby- 
shire, Jr., who supplied material, information on 
neuroanatomy and who with Mr. Robert Emerick 
assisted us with the actual work, to Dr. Gabriel 
Steiner who supplied us with material and graciously 
offered the facilities of his laboratory to cut large 
numbers of frozen sections, to Dr. Russell H. Morgan 


who supplied material, and to our large number of 


friends who have assisted us continuously over a 
period of more than two vears, we extend cur grate- 
ful thanks. 
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SOME EFFECTS OF ROENTGEN RAYS ON 


SACCHAROMYCES CERE 
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L.THOUGH yeast is one of the easiest 
laboratory test objects with which to 
work, only a few radiobiological experi- 
ments have been carried out with it and, 
so far as we know, only Holweck and 
Lacassagne??-55:7 and Wyckoff and Luyet!® 
have used it for critical quantitative work. +t 
While these two pairs of investigators 
used different species of organisms and 
somewhat different radiations, their re- 
sults were generally similar. Holweck and 
Lacassagne used Saccharomyces ellipsoideus 
and exposed them to ultraviolet (2,800- 
3,000 À), soft roentgen rays (8.32 and 1.93 
A) and alpha particles, while W ecko and 
Luyet used Saccharomyces cerevisiae and 
exposed them to ultraviolet ( (2,536, 2,652, 
2,900 and 3,132 A) soft roentgen rays 
(1.537 A) and eee rays froma Coolidge 
type cathode-ray tube. Both used quies- 
cent organisms (1.е. from old cultures) and 
spread them on the surface of agar medium 
for treatment and culture. The effects ob- 
served in both cases were immediate and 
delayed killing as made evident by dif- 
ferential staining and relative numbers of 
cells per colony. 

The two pieces of work are in agreement 
in indicating the following: (1) that some 
cells may be killed outright by the radia- 
tions; (2) that others may be injured with- 
out being killed; (3) that "S" or skew type 
(multiple-hit-to-kill) curves are obtained; 
and (4) that differential quantitative ef- 
fects are produced by the different qualities 
of a«liation. Both teams of investigators, 
howeWr, have mentioned that the shifting 







„Сһагасфг of the experimental data tends to 


cast sohe doubt on the significance of the 


1 See ref@ences т, 5 8, 9, 13 for other qualitative radiobiologi- 
cal experiments with yeasts. 





findings. Nevertheless, much has been 
made of the results in developing the so- 
called "Ait-2eory" of the biological effects 
of radiatior. 

The present work was undertaken not 
so much to improve the methods used pre- 
viously as to try other procedures which 
might allow more critical analyses. As will 
be seen, scme important variations were 
obtained. Stace the significance of quanti- 
tative work may be judged in part by the 
experimental procedures and conditions 
used, considerable detail will be given. 


PART 1 

The yeast technique first employed was 
developed by Richards?'!* who has written 
extensively on the growth properties of 
this organism and who spent a week in 
this laboratory carrying out the first ir- 
radiation experiments. We take pleasure 
in expressing our appreciation and indebt- 
edness to Dr. Richards for his interest, co- 
operation ¿nd kind assistance. 


Procedure 

The procedure used was to expose actively 
growing culzares of the organisms to one 
amounts of ~adiation and to determine the rela- 
tive popula: юп densities at varying times fol- 
lowing irractation. For this it was necessary to 
make nume-eus determinations and do so in a 
way that would not disturb the growth activi- 
ties of the cultures. This was made p&ssible by 
using a pheso-cell instrument developed pre- 
viously by Rochards and Jahn.” . 

Yeast, as do many unicellular organisms, 
manifests a rate of growth which is exponential 
with time when the growing conditions are 
optimum, As waste products accumulate and 
nutritive materials decrease, the rate drops off. 
The experiments to be described here were car- 
ried out in sach a way that treatment was ad- 


* Acknowledgment is made to the United States Works Progress Administration x: New York Ci ity for assistance rendered under 
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ministered early in the logarithmic phase of 
growth and determinations of the relative num- 
ber of organisms present were made during the 
remainder of thes phase and during part of the 
phase of decreasing growth rate. While we actu- 
ally measured population densities at various 
times and thus the rate of growth, the data can 
be used in a unique way to indicate the relative 
number of organisms killed by the radiation 
and how this varies as a function of dose. 

The yeast used was a strain of Saccharomyces 
cerevisiae obtained originally by Richards a few 
years ago from a single cell isolation. It has 
been maintained at 26°C. on either liquid or 
solid media. The liquid medium (Williams and 
Richards!) consisted of 20 grams of table sugar 
(sucrose), 3 grams of ammonium sulphate, 2 
grams of potassium di-hydrogen phosphate, 1.5 
grams asparagin, 0.25 gram of calcium chlo- 
ride, 0.25 gram of magnesium sulphate in 1 
liter of distilled water. For solid media 23 grams 
of Bacto-Nutrient Agar was added to the 
above. To obtain material for the experiments, 
organisms were transferred from an agar slant 
to liquid medium. This was done by placing a 
straight platinum wire in the center of the 
slant colony, moving it back and forth over a 
spact of about 1/8 inch and transferring at once 
to a tube containing 13 cc. of liquid medium 
where the wire was washed free of the inoculum 
by moving through the medium. The inocu- 
lated material was then allowed to incubate for 
three days after which 3 cc. of uniform suspen- 
sion was diluted with 27 cc. of fresh liquid 
medium. Thus 1 cc. of this culture represents 
ол cc. of three day old culture. This was the 
material used for experimentation and will be 
referred to simply as the zest material. 

One cubic centimeter of test mater al was 
transferred by means of sterile pipettes to each 
of twelve celluloid containers. These were cir- 
cular, 2.46 cm. in diameter, 1.2 cm. deep and 
fitted wifh covers. The thickness of the cellu- 
loid of the containers and the covers was 0.3 
mm. Two containers with media were placed 
in a sterile petri dish and kept as controls. The 
other ten were placed on a thin (o.1 mm.) cellu- 
loid tray and arranged under the roentgen tube 
for exposure. The reason for using celluloid in 
these two places was to avoid as much as possi- 
ble complications arising from scattered radia- 
tion. 

Treatment 


Exposures were carried out using a roentgen 


ry 
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machine under the following conditions: 20 
kv., 30 ma., 33.6 cm. distance and no filter ex- 
cept the heavy glass of the roentgen tube (0.6 
cm.). The intensity of the radiation at the 
point of treatment (measured in air) was 291 
roentgens per minute. The output was kept 
constant during treatment by means of a gal- 
vanometer which was attached to an ionization 
chamber that remained in a fixed position in a 
part of the roentgen-ray beam not being used 
for treatment purposes. T wo celluloid containers 
were removed after receiving each of the fol- 
lowing exposures: o, 8, 16, 32, 64, and 128 min- 
utes. 

After treatment the irradiated material to- 
gether with the non-irradiated controls were 
transferred to culture tubes (Pyrex test tubes 
1.5 cm. in diameter and 15 cm. in length) and 
further diluted with liquid medium. This was 
done with a sterile pipette and rubber bulb, one 
for each individual sample. The test material 
was drawn up from the celluloid containers and 
squirted into culture tubes containing 13 cc. of 
liquid medium. Some of the medium was drawn 
back into the pipette in each case and used to 
wash the remaining yeast cells from the con- 
tainers and pipettes. Thus, the final culture ma- 
terial consisted of o.1 cc. of three day old cul- 
ture in 13.9 cc. of fresh medium and 1 cc. of the 
test material in 13 cc. of fresh medium. These 
quantities were used to facilitate experimental 
manipulations and have no other significance. 

Measurement of Effect 

As mentioned above the population density 
at various times was determined photometri- 
cally by measuring the amount of light trans- 
mitted through the medium containing organ- 
isms. The apparatus used consisted of four 
essential parts: (1) a fixed source of light with 
-analized beam; (2) а block to hold the culture 
tube properly in the beam; (3) a photoelectric 
cell; and (4) a milliammeter to measure the cur- 
rent generated by the light absorbed in the cell. 


/ 


Before setting up thé cultures, culture tubes esmga 


were selected which gave the same milliampere 
reading on the instrument when placed in.the 
holder with the Pyrex label always сома the 
operator. This tended to minjmize pecfliarities 
in readings due to irregular optical pfoperties • 
of the culture tube glass. 

As is evident at the outset a constint light 
source is essential if consistent readings are to 
be had. Since electric current from an ordinary 
110 volt alternating current outlet was used to 
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* 
light the bulb and since a certain amount of 
liff@-variation seems inevitably to occur despite 
the use of a ballast tube, it was necessary to 
take certain precautions to insure reliable read- 
ings. To do this a tube of sterile medium was 
placed in the supporting block at the beginning 
and a reading taken. This was found to be near 
350 microamperes. This figure was then adopt- 
ed as a standard reference value and the instru- 
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Results 

Readings vere taken twice daily, usually 
about 9 a.m. and 5 р.м. for about a week 
following ir-adiation, the" specific time 
when the readings were made being re- 
corded in sach case. Results obtained 
would have been easier to handle if the 
readings Һас been taken routinely at the 
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Fic. 1. Yeast growth curves after different exposures to roentgen rass and obtained with the photo-cell in. 
strument. The abscissae show hours’ growth following irradiation end the ordinates milliamperes read on 
the instrument. The curves have been drawn down to the level c£ 160 ma. in such a way that the hori- 
zontal separation between them is constant. Below this point they Fave been drawn to fit the experimental 


points in each case. 
. 

ment made to give this reading consistently 
botd before and after every experimental read- 
ing. INany discrepancy was found the experi- 
mental Yalue was discarded, the reference value 
*M 350 айа obtained by moving the support 
block (Which is mounted on a rack and pinion 
carriage) nearer to or farther away from the 
light source and then a correct experimental 
value obtained. 


same time each day. However, since the 
work at th s point was largely exploratory 
in nature the importance of such procedure 
was not realized until after a number of 
experiments had been completed. Thus in 
order to avoid the necessity of presenting 
a complicazed table of values and to allow 
the reproducibility of the experiments to be 
judged, al! values have been plotted (Fig.1). 
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Fig. 2. A reproduction of the curves of Figure 1 in 
the same graph. 


In Figure 1 the abscissae indicate hours 
growth following irradiation and the ordi- 
nates milliampere readings taken from the 
photo-cell instrument. Since the milli- 
ampere values become smaller as the num- 
ber of organisms increases (growth), the 
dowfiward trend of the curves indicates 
greater population density. 

[n an attempt to analvze the results a 
number of things were done. First of all 
the best possible smooth curves were drawn 
free hand through the points. From this 
alone it became evident that the curves 
were displaced to the right in accordance 
with the amount of radiation given and 
that they bore a strong resemblance to 
each other (better seen in Fig. 2). 

In order to get a more definite idea of 
this resemblance, abscissae readings for 
corresponding ordinates were taken from 
all the curves. Examination of these dis- 
closed that the abscissa distance from any 
one curve to another was practically the 
same at all levels. This interesting obser- 
vation, if true, indicates that the growth, 
once manifest after treatment, continues 
at the same rate irrespective of the amount 
of radiation given. 

To investigate this further, trial and 
error adjustments of the curves were made 
to see whether a set with constant hori- 
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zontal differences could be made to fit the 
experimental points as well as any that, 
could be drawn. The curves as drawn in 
Figures 1 and 2 bear such relationships to 
each other down to the level of 160. Be- 
low this, those for the more heavily ir- 
radiated material tend to become parallel 
with the abscissae somewhat more quickly. 
Accordingly the distances between the 
curves are slightly greater in this region. 
In any case, however, the deviations are 
small as may be seen in Figure 2. Since 
a constant difference is well manifest 
throughout the greater part of the curves 
and especially in the more significant re- 
gion, it seems safe to say that for the most 
part the rate of growth of irradiated and 
non-irradiated organisms is the same- 
once it becomes detectable-—irrespective 
of the amount of radiation administered. 
The meaning of this will become more 
evident below. 

The degree of separation between the 
curves of Figure 2 may be taken as a bio- 
logical measure of irradiation effect. In 
accord with this, readings were made from 
the curves in the region where the slopes 
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Fic. 3. Dose-effect curve showing hours’ defy in the 
onset of growth as a function of minutes ¥exposure 
to roentgen rays. The closed circles represent ex- 
perimental values whereas the open ones represent 
calculated ones (see text). 
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were the same and the differences calcu- 
lated, taking the reading for the controls 
as zero. The data thus obtained are plotted 
in Figure 3 (closed circles). Figure 3, there- 
fore, is a curve showing how the irradiation 
effect in terms of hours delay varies as a 
function of dose--a form of dose-effect 
curve. 

As will be seen, the experimental points 
may be fitted with a smooth curve which 
rises rapidly at first and then more and 
more slowly. Before discussing this, how- 
ever, let us return to Figure 2 d also 
present certain other tests. 

It has been pointed out that the growth 
curves (Fig. 2) are displaced to the right 
in accord with the amount of radiation ad- 
ministered and that they are a constant 
distance apart over their significant range. 
Since we were measuring growth, the dis- 


placement indicates a delay in the onset of 


the growth process as detected with the 
photo-cell instrument. 
the delay process caused us to undertake 
other experiments which have helped con- 
siderably in understanding the meaning of 
the dose-effect curve. 


PART H 


It became clear that delay in the onset 
of growth as indicated by the photo-cell 
measurements must have been caused in 
one of two ways by the radiation: (1) either 
bye production of a physiological block thus 
causing the organisms to remain quiescent 
for varying periods of time following treat- 
ment, or (2) by certain organisms being 
killed ee by the radiation and others 
being unaffected. 

Superficially, the first explanation seemed 
most satisfactory in View of the fact that 
organisms of this type sometimes tend to 
fon inactive spores when unfavorable 
growing conditions are encountered. How- 
ver, it was difffcult to visualize how they 

ould Җа juiescent at one moment and then 
at the $ext suddenly manifest the normal 
rate of growth, whichis what appeared at 
first to be taking place. 

By going back over the experimental 
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Fig. 4. Photezraph showing the two characteristic 
forms of colony growth on agar plates (Saccharo- 
X5). 
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conditions certain things were found which 
caused this explanation to seem less prob- 
able. It wall be remembered that 350 mil- 
liamperes was the reading on the photo-cell 
instrumer = when a tube of sterile medium 
was used. Furthermore, it will be seen 
(Vig. 1) taat a reading of 350 was also ob- 
tained wken the tubes were freshly inocu- 
lated with test material and that this was 
true whether the material was irradiated 
or not. Thus, it was not possible to detect 
with the methods used whether organisms 
had been killed outright by the radiation or 
simply rendered quiescent for a period of 
time. 

It was therefore decided to culture the 
organisms, both controls and irradiated, on 
agar plates in such a way that the resulting 
colonies could be observed. This Was done 
to determine two things: (1) whether any 
organisms were killed outright by the ir- 
radiation; and (2) whether the colonies re- 


sulting from irradiated material developed 
any moce slowly or showed any loss of 


vigor when compared with those resulting 
from noa-irradiated material. 


Procedure 


Solid medium was prepared as described 
above and allowed to cool almost to the point 


98 Р. 


of gelation (approximately 42? C. which is about 
3-4 degrees above the gelation temperature). 
One cubic centimeter of the test material was 
transferred to ghe center of a Petri dish by 
means of a sterile pipette. About 10 cc. cf sterile 
agar medium (as prepared above) was poured 
directly over the culture and the plate rotated 
gently to insure a uniform distributior of the 
organisms throughout the medium. The medi- 
um was then allowed to solidify before being 
inverted and put away in the incubator at 26? 
C. After four days the colonies of organisms ap- 
pear on the plates as shown in Figure 4. While 
the photograph shows a magnification of sev- 
eral diameters (4-5) the colonies may easily 
be seen and counted with the unaided eye. 

'The dilutions were such in this procedure 
that the colonies which arose in the culture 
dishes came from individual yeast organisms or 
colonies consisting of a few cells (see Figs. 8 and 
10, Part 1v). The colonies which developed were 
of two kinds as ts characteristic of this form, a 
diffused type with smooth outline and an ir- 
regular type with a varying number of fantastic 
projections. Pure cultures of either type give 
rise to both smooth and irregular shaped colo- 
nies, both of which can clearly be seen in the 
photograph (Fig. 4). 

The response of the organisms to irradiation 
when the plating procedure was used is shown 
in Figure 5. Going from left to right the test 
samples received respectively o, 16, 32, 64 and 
128 minutes’ exposure to the fadi ation de- 
scribed above. The top row of plates was inoc- 
ulated with one-tenth as many organisms as in 
the bottom row. 

It will be seen first that there are consistently 
more colonies appearing in the dishes ir. the 
bottom row which is in accord with the dilu- 
tions made. A direct count of all the colonies 
present in corresponding pairs of plates shows 
the number in the top row to be approximately 
one-tenths that in the bottom row. Second, it 
will be seen, passing from left to right, chat 
there are fewer and fewer colonies, the number 
thus dropping off in accord with the amourt of 
radiation administered. Third, the size of the 
colonies appears not to be affected in any sig- 
nificant way by the irradiation, those in 0 


as the largest of those in the ans Dad ated: It 
will be seen that the colonies in the more con- 
centrated samples are generally smaller—a con- 
dition well known to be associated with crowd- 
ing. This, however, does not interfere with 
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statement number three. These obseryations 
therefore yield answers to the points in ques 
tion. 

Finding fewer and fewer colonies in the sam- 
ples receiving increasing amounts of exposure 
showed clearly that the delay indicated by the 
curves above is not due to a block in growth ac- 
tivity but to the outright killing of some of the 
cells. Furthermore, finding that the size of the 
colonies was in no way made smaller indicates 
that the vitality of the living forms was not ap- 
preciably, if any, diminished or impaired by the 
irradiation. This manifestation of unimpaired 
vitality is in accord with the photo-cell observa- 
tions above, indicating that the rate of growth 
of the organisms remains the same irrespective 
of the amount of radiation applied. 

Turning again to the dose-effect curve (Fig. 
3), it will be recalled that this is a plot of values 
representing the horizontal distances between 
the curve for control material and those for the 
irradiated (Fig. 2). Since it has just been indi- 
cated that these distances result from a de- 
crease in the number of viable organisms in the 
irradiated samples, it becomes clear that the 
dose-effect curve is actually a type of mortality 
curve-—one showing in some way the relative 
number of organisms killed as a function of the 
amount of radiation administered. 

The dose-effect curve may now be analyzed 
in the light of this and other conclusions thus 
far formulated. 

Two significant аи of the curve 
are apparent at the outset. (1) It rises abruptly 
at the beginning and ( (2) it its oe becomes less 
and less. It is therefore in striking contrast to 
the "S" or skew type killing curve obtained by 
the ee investigators. The abrupt rise in- 
dicates that no appreciable threshold dose is 
required before some manifestation of effect is 
apparent, and the decrease in slope that fewer 
and fewer organisms are killed per unit quan- 
tity of radiation as the dose is increased. In re- 
gard to the latter, it may be said that since the 
total number of ee killed increases con- 
tinually with dose, the dropping off of killing 
action may be correlated with the decreas@min 
number of viable organisms present. Thus, it 
would appear that as the concentration of liv 
ing forms becomes diminished, the number о 
organisms killed per unit quantity of June 
administered also is diminished. Considering 
then the fact that radiant energy is absorbed 
as discrete units or quanta, the loss in effective- 
ness of the radiation (per unit quantity) may 
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Agar plate cultures of Saccharomyces cerevisiae showing different dilutions and the growth following 


varying exposures to radiation. The plates in the upper row had an original concentration one-tenth that 


of the ones in the lower row. Going from left to right the plates in both rows received respectively o, 8, 16 


, 


32, 64 and 128 minutes’ exposure to roentgen rays (390 r/min.). Three significant things may be noted: 


(1) that the colonies in the more densely populated dishes are smzÉer whether receiving radiation or not; 


y 


(2) that the colonies appear to be unaffected by the irradiation and 13) that the number of colonies present 
becomes less as the dosage of radiation administered is increased. 


be attributed to the decrease in probability of 
encounters of energy quanta with photosen- 
sitive receptors in the organisms. 

The curve (Fig. 3) was tested to determine 
whether it is of the exponential type, the type 
which would be expected if the action observed 
were due to the probable encounters of energy 
quanta with photosensitive parts in remaining 
viable organisms. The expression e**—ax4-b 
was used for this purpose. The open circle 
points (Fig. 3) were thus obtained when 
k0.0678, а= 0.065 and 6=1. The points will 
be seen to lie on or very close to the experi- 
mental curve. 

It is to be noted, however, that any slight 
shift in the position of a curve in Figure т 
(which might easily occur if more experiments 
were carried out) would cause a change in the 
curve (Fig. 3). Because of this, it seemed ad- 
visable to carry out a different kind of experi- 
ment in order that furgher information on the 
meaning of the results ina might be obtained. 

— PART HI 

In order to obtain a more direct measure 
bf the killing rate produced by the irradia- 

on, a survival curve was derived by mak- 
ibg plate counts of colonies arising from 
samples given’ @1 егете amounts of radia- 
tjon. More precisely, counts were made of 

jlonies found in cultures treated and pre- 


pared as shown in the upper part of Figure 
5. Seven such counts have been made on 
different preparations of material and the 


results are shown in Table 1. Since com- 
ey hé 
PABLE I 





YEAST PLATE COUNT EXPERIMENTS 





Minutes | 








{ 
Exposed | 9 È 16 32 64 128 
UU a a | г 
Ёхреп- | 
ment No.! 
1 327 271 248 232 18; по 
2 239 201 187 140 122 88 
3 163 150 139 121 103 66 
4 216 198 148 136 104 
5 236 203 172 148 109 88 
6 430 294 240 210 171 98 
7 204 165 146 132 97 55 
Percentage 
| ко 83 76 п 57 24 
2 гоо 84 78 59 51 37 
з о өз 85 а 63 p 
4 ; 100 g2 69 63 48 = = 
5 тоо 86 73 63 46 37 
6 | 100 68 56 49 42 23 
7 100 81 76 65 48 29 
Av. 1 100 84 73 63 о 33 
© | o— 4.8 8.4 7.6 то 6.6 
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pletely new material was used in each 
preparation, it was possible to have only 
approximately the same concentration of 
organisms at the beginning in each case. 
This, in the main, accounts for the differ- 
ences in cell number of the controls and 
corresponding experimental samples as 
shown in the table (upper part). This, how- 
ever, dces not interfere with the investiga- 
tion for the percentages run generally the 
same as may be seen in the lower part of the 
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Fic. 6. Dose-effect curves showing percentage sur- 
viving (ordinates) as a function of roentgen-ray 
dosage (abscissae). The upper part shows the per- 
centage surviving plotted in the usual way, where- 
as the lower part shows it plotted as logarithms. 


table. Averaged percentage values, to- 
gether with their standard deviations (о) 
have been calculated and plotted in Figure 
6 (upper part). 

Examination of the curve indicates, as 
before, that no significant threshold dose 
of radiation is required before an effect 
begins to be manifest and also that the 
curve is of the die-away type. In the lower 
part of the figure, logarithms of the aver- 
aged values have been plotted. It will be 
seen in this case that the best curve through 
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the points tends to dip, but that a saig 
line may be drawn which falls almost 
within the limits of the standard deviations. 
The regularity of the points with respect 
to each other, however, is such that doubt 
is cast on the possibility that the curve is 
exponential. This, nevertheless, may be 
said: the deviation from the strictly ex- 
ponential form is in a direction to avoid all 
confusion on the question of a threshold 
effect. Certainly there is not the slightest 
possibility that the curve is of the skew 
type. 


PART IV 


At this point an odd question enters in. 
It will be remembered, and it will become 
very apparent below, that the yeast forms 
were irradiated not only as single cells but 
also as groups or clusters of cells. Thus, 
since presumably every mature cell is ca- 
pable of independent existence,it is difficult 
to understand how single radiation quanta 
can, as indicated above, produce killing in 
the multicellular forms unless death in a 
single cell causes death in all the cells of a 
colony. 

To investigate this, certain microscopical 
examinations were carried out. 

The first of these was a vital staining 
experiment with methylene blue. When this 
stain 1s applied properly, the living cells 
can usually be distinguished from the non- 
living since only the non-living ones tend 
to take up the dye. Briefly, it was found 
that exposure to large doses of radiation did 
not change the appearance of the organ- 
isms appreciably so far as their ability to 

take up stain was concerned. Occasional 
stained cells were observ ed, but they oc- 
curred equally as oftén among the treated 
and non-treated samples. Following ex- 
posure, those colonies which fail to devedep 
do not take up the blue stain as do those 
that have been killed by bailing or fixation 
In general, they show no change whats 

ever for several days while the developin 

forms undergo extensive proliferation. The 
methylene blue technique, therefore, fails 
to indicate that the yeast cells are kille 
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the presumption not only that the colonies 
respond as units but that their death does 
not occur for some. time after they have 
lost the power of proliferation. Actual proof 
of this, however, has not been obtained as 
yet. 

Parenthetically, we may describe here 
the photograph (Fig. 7) which shows some- 
thing of the rate of proliferation in the 
yeast cells under normal conditions. While 
this point does not have a direct bearing on 
the question being discussed, it is one that 
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hours for the experimental conditions. At 
best, this figure can be only an approxima- 
tion, for different cell groups may differ 
significantly in their proliferfftive rates, but 
it gives some idea of the division time. 
Other microscopical examinations were 
carried out to compare the appearance of 
the irradiated and non-irradiated materials. 
This, in part, was a further attempt to 
determine whether any damage occurred in 
organisms surviving large doses of radia- 
tion. Figure 8 shows a series of photographs 
of both non-irradiated and irradiated forms, 
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nis 2:05 5:15 
TIME 
Fic. 7. Photographic series showing the growth of a yeast colony (see text). а 


invariably comes to mind when pondering 
the mechanism of action here. A fresh plate 
culture was prepared about 9 o’clock on 
the day photographs were to be made. A 
single cell was found and photographed as 
shown at the beginning of the series. At 
11:00 o'clock two cells were observed as 
shown. Considering now the daughter cell, 
it was found to have a beginning bud at 
11:20. If the bud be followed in the photo- 
graphic series, it will be found to have 
matured and produced a similar bud by 
2:05--slightly more than two hours. Several 
instances of this kind may be found in the 
series and the divisibn interval seems to 
range from a few minutes less than two 
rs to a few minutes more than this 
gure for the conditions used. As main- 
ained under themicroscope in an enclosed 
nging drop of solidified agar, the culture 
as kept at a temperature 3-4 degrees 







° C. Accordingly, the time for division 
as undoubtedly somewhat less than two 


the latter having been exposed to 25,000 
roentgens 64 min., 390 r/min.). The photo- 
graphs were made twenty-four hours after 
the treatment and plating procedure had 
been completed. Figure 9, likewise, shows 
similar materials 120 hours after treatment 
and culture. The specimens shown were 
selected to show that colonies of all sizes 
are presert in both irradiated and control 
samples. Moreover, it will be seen that 
there is no significant difference in the ap- 
pearance of the two kinds of material. Sub- 
cultures prepared of both irradiated and 
non-irradiated materials taken ffom the 
large colonies grow identically as nearly as 
can be ascertained. The findings, therefore, 
bear out the observations above that 
colonies which survive the radiation treat- 
ment appear to behave as though they had 
received no treatment at all. 

While colonies of all sizes were found in 
both treated and untreated samples, the 
photographs (Figs. 8 and 9) show nothing 
of the frequency of occurrence of colonies 
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CONTROLS IRRADIATED 


Vic. 8. Photographic series showing the lack of visible irradiation effect on colonies of different sizes. The 
photographs were taken twenty-four hours after treatment and seeding into the agar plates. (X 40db. 
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IRRADIATED 


^ oe ae о 1 A ^ 
Fic. д. Same as Figure 8, 120 hours after treatment and seeding (x 13). 








different sizes. To obtain an idea of this, 
ounts were made of the number of cells 
er colony in a*large number of colonies 
lected at random. This was done for ir- 
diated and non-irradiated material and 
fjr material of differeht ages. One to two 
indred colonies were counted for each 
indition considered in five different sets 


О 


[e] 


of experiments. The averaged results are 
shown in Figure 10. The classes used (2, 3, 
4-5, 6-8, 9-12, 13-17, 18-25, 26-40 and 
41- cells) were selected arbitrarily to facili- 
tate counting since in the large colonies 1t 
was sometimes difficult to be certain of the 
precise number of cells and also to make the 
results more manageable. A good many 
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single cells (perhaps s~10 per cent) were 
present but since it was easy to confuse 
these with artefacts in the medium (small 
bubbles), thee were simply omitted from 
the consideration. 

Examining Figure то, it will be seen that 
at the time of culturing, no colonies had 
more than twenty-five cells and that most 
of them had less than eight; this was true 
both for irradiated and non-irradiated ma- 
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Fic, то. Chart showing the frequency of colony size 
with respect to cell number for irradiated and non- 
irradiated materials at different times after treat- 
ment and seeding into the agar plates. 

terials. Within four hours, however, a 

definite shift had occurred in both, this 

perhaps being a little greater for the con- 
trols. By the end of twenty-four hours more 
than 9o per cent of the controls had become 
colonies of more than forty cells whereas 
only about 40 to 45 per cent of the ir- 
radiated colonies had reached this stage, 
those not reaching it being distributed 
among all the lower classes. By the end of 
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forty-eight hours this picture 
changed appreciably so far as this classth- 
cation was concerned. ` 

Close examination of the results shows 
that about 45 per cent of the irradiated 
colonies reach the forty-cell stage. This 
value becomes especially interesting when 
it is noted in Figure 6 that the percentage 
of colonies developing to the point of 
visability (with the unaided eye) is about 
fifty for samples receiving the same treat- 
ment of 25,000 r and the same handling. 
The two values, therefore, are significantly 
close together and indicate that 1f irradia- 
tion damage is produced in the colonies by 
the irradiation, they seldom, if ever, go 
beyond the forty-cell stage. It is clear from 
these findings, therefore, that some but 
only a small amount of proliferation fol- 
lows the effective action of irradiation on 
the cells. 

DISCUSSION 

'The results presented here differ in cer- 
tain respects from those of Holweck and 
Lacassagne and of Wyckoff and Luyet: 
(1) whereas they observed immediate kill- 
ing, we observed several cell divisions 
among those cells (or colonies) which died 
as a result of exposure to radiation; 
(2) whereas they observed partial injury, 
we observed only complete killing; and 
(3) whereas their dose-effect curves, for 
all radiations used, showed a significant 
threshold dose, ours indicated none. œ 

The first two discrepancies, however, 
seem more apparent than real when the dif- 
ferent criteria of effect are taken into ac- 
count. Holweck and Lacassagne divided 
the organisms affected by the radiation into 
three classes: one in which no cell division 
occurred, "immediate death";* one in e 
which a single division occurred, "deferred 
death"; and one in which more аа 
single division occurred. Wykoff and Luye 
likewise used these criteri but in additio 
classified the colonies formed as to numb 
of cells up to the eight-cell stage. We, с 
the other hand, allowed the cells that wou 











* Single cells (not colonies) being inferred fcr the hezinningl! 


the experiment. 
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.o form colonies and by following 
closely what happened found that colonies 
of more than eight cells may be reached 
before death from irradiation occurs. Thus, 
it would seem that the previous investi- 
gators might have observed a greater per- 
centage of killing in the total population if 
a longer period of development had been 
allowed. Holweck and Lacassagne, in fact, 
state that the proportion of the three 
classes of abnormalities changed with time. 

Because we have found that irradiated 
colonies which survive to the forty-cell 
stage grow normally and manifest no de- 
tectable injury, we are able to emphasize 
the all-or-none action of irradiation on 
yeast and that the reason why the previous 
workers observe partial injury was prob- 
ably because the irradiation effect was not 
fully manifest when measured. 

The third point, difference in shape of 
survival curves, is more difficult to deal 
with. In view of the fact that we are here 
working with an affecting agent consisting 
of discrete quanta, a test object made up of 
individual cells (or colonies) and a response 
that is complete killing, the shape of the 
survival curves, as mentioned above, mav 
be taken to indicate certain basic char- 
acteristics of the reaction in progress. Thus 
the difference between our curves and those 
of the previous investigators is a matter of 
importance. 

Two factors may be mentioned in this 
connection: (1) species of organism used, 
and (2) wave length of radiation used. 

It seems unlikely, however, that the dif- 
ferences observed can be attributed to 
species of organism used for although Hol- 
weck and Lacassagne used S. ellipsotdeus, 
Wyckoff and Luyet used 5. cerevisiae as 
did we. By default, therefore, the matter 
ave length dependence comes to the 
re. Interpreted on this basis, the dif- 
rence between® the non-sigmoid curves 
tained by us and the sigmoid ones ob- 
tined previously must be taken to mean 
tat somewhere along the wave length scale 
býtween the quality of radiation used by us 
alid that used by the previous workers, the 
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reaction changes from the one-hit-to-kill 
type to tha: of the multiple-hit-to-kill. 
Although this seems the most likely inter- 
pretation at present, we are unwilling to 
accept it. Ths unwillingness is due largely 
to questions arising in connection with the 
colonial character of the organisms at the 
time of trea-ment. The results in Part ту 
above indicate that death in a single cell 
causes death in the colony of which it may 
be a part. While this finding is consistent 
with the shape of the curves obtained, it is 
not consistent with what has been believed 
in connection with the biology of yeasts. To 
investigate tne shape of the survival curve 
further, it seemed advisable to use a non- 
colony-form:ng species and thus eliminate 
the uncertainties associated with multi- 
cellular test objects. This avoids the in- 
teresting question of the influence of a 
damaged celi of a colony on the other cells 
of that colony, but seems to be the best 
procedure at present. 


SUMMARY 


. Experiments have been carried out to 
inv Pre e che action of roentgen rays on 
Saccharom ees cerevisiae. For the first work, 
the growth of samples receiving varying 
amounts cf radiation was determined by 
measuring the turbidity of the suspensions 
with a photo-cell instrument. A family of 
curves was obtained which indicated that 
the growth processes were delayed in some 
way by the irradiation but not impaired 
by it. 

The delay, plotted as a function of 
exposure tc the radiation, gave a set of 
points that could be fitted well with an 
exponent! type of curve. 

Using the agar plate technique, the 
ae arising from organisms receiving 
varying amounts of radiation were then 
followed. From this it was learned that 
the delay observed with the photo-cell in- 
strument was due to organisms being killed 
by the irradiation rather than injured by it, 
and that those which survived appeared to 
be as vigorous as the controls. In regard to 
the latter, the organisms which survived 
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behaved as though they had received no 
treatment whatsoever. 

4. Counts were made of the number of 
colonies arising from samples receiving 
varying amounts of radiation and a sur- 
vival curve was plotted from the data ob- 
tained. This, likewise, tended toward the 
exponential type but some question arose 
in connection with the distribution of the 
experimental points. However, the com- 
plete lack of a sigmoid character in this 
curve and in the curve obtained with the 
photo-cell instrument, places the response 
of S. cerevisiae to 200 kv. roentgen rays in 
the one-hit-to-kill category. 

g. Microscopical examinations showed 
that cells affected lethally may undergo 
several divisions following exposure, but 
that they rarely, if ever, go beyond the 
forty-cell (colony) stage. 


We wish to express our appreciation to Dr. G. 
Failla for his interest and cooperation throughout 
the course of the work and for his suggestions. 
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It IS the purpose of this paper to tell 
something of the recent discoveries and 
techniques of physics which have given to 
medicine and biology new and powerful 
tools whose uses have been described in 
recent papers.! [n the limited space avail- 
able it is necessary to make many state- 
ments quite dogmatically. The details of 
the experimental elucidation of the facts 
described here can be found in various 
excellent textbooks and summarizing arti- 
cles which have appeared recently.? 

In the closing years of the nineteenth 
century a series of startling discoveries 
inaugurated a period of extreme fertility 
in the physical sciences. These were the 
discoveries of the electron, x-rays and 
radioactivity—all phenomena essentially 
atomic in character. In the next quarter of 
a century experimental physicists have 
demonstrated that the atom is a compli- 
cated structure consisting of a central 
body (the zucleus), in which nearly all the 
mass is concentrated, surrounded by one 
or more swiftly moving electrons. Such a 
model of the atom, like an infinitesimal 
sofar system, is a very heipful one in 
visualizing many of its properties. It is a 
model, however, which is somewhat too 
simple and in the course of further develop- 
ment it has been found that this analogy 
cannot be stretched too far. The number 
of electrons surroundéng the nucleus is the 
same for all the atoms of any one particular 
chemical element and varies for different 
ements. The number of electrons, there- 
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fore, determines the chemical character- 
istics of any particular atom, and because 
of this great importance has been given 
the name amic number. It has also been 
found that electricity is also essentially 
atomic in that no electrical charge smaller 
than is carried by one electron has ever 
been found. Since normally an atom is 
electrically aeutral, the nucleus must carry 
an electrica. charge equal and opposite to 
the total charge of the surrounding elec- 
trons. The circumnuclear electrons are 
negatively charged and consequently the 
nucleus must be positively charged. 

The mass of the nucleus is, in round 
numbers, the atomic weight of the atom. 
When a chemist measures the atomic 
weight of zn element he is measuring an 
average of the atomic weights of the vari- 
ous atoms which make up the chemical 
weight of an element. By this, one must 
understand that all the atoms of a chemical 
element do not have the same weight even 
though they have the same number of 
surrounding electrons. Thus, chlorine has 
a chemical atomic weight of 35.457 and is 
actually made up of two kinds of chemi- 
cally identical atoms. About 75 per cent 
of these have a mass of 35 and 25 per cent 
have a mass of 37. Since the atoms are 
chemically identical, their outer appear- 
ance must be the same. On curreft views 
of chemical combination we understand 
that the chemical properties of an atom 
depend or the outer electronic structure, 
and consequently two different nuclei with 
the same electrical charge will surround 
themselves with the same number of elec- 
trons anc will be chemically identical. 
Such atoms are called isotopes. 

From їлезе remarks it is obvious that 


‘Read at the Twenty-Third Annual Meeting, American Radium Society, San Frzxcisco, Calif., June 13-14, 1938. 
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from the infinite variety of nuclei which we 
could imagine as having been born in the 
chaos of creation, only a certain. limited 
number of these ] have survived on the 
earth to this day. The ones which did not 
survive must have represented types which 
were poorly constructed—they were either 
too light or too heavy and in the long pe- 
riods of geologic time those with an unsound 
architecture have fallen to pieces or dis- 
integrated. This view is further strength- 
ened by the fact that some of these pre- 
historic monsters actually have survived. 
All the heavy, naturally radioactive ele- 
ments such as uranium, thorium and ra- 
dium belong to this class. It is an everyday 
experience for a physicist to observe and 
study the disintegration of these elements 
since they express their instability by the 


emission of radiations. Several varieties of 


these radiations are known and are used 
daily by medical men. Some nuclei dis- 
integrate by emitting high speed alpha 
particles (which are identical with the 
писе of helium atoms) others by the 
emission of beta particles (which are simply 
swiftly moving electrons). The emission of 
alpha and beta particles are often accom- 
panied by the emission of gamma rays 
(similar to but harder than roentgen rays). 
It is very easy to detect radiations of this 
type and therefore to find out how many 
atoms of, say, one gram of uranium are 
disintegrated per second. This is a very 
large number, but compared to the number 
of atoms in the gram of uranium it 1s suffi- 
ciently small for us to understand how 
uranium has lasted. Indeed, one of the 
best ways of estimating the age of the 
earth is from just such measurements as 
this. 

Since the discovery of the neutron seven 
years ago physicists have learned that all 
nuclei are built up of neutrons and protons. 
The proton is an old friend, having been 
known for over twenty years, and is simply 
the nucleus of an ordinary hydrogen atom. 
It has been found that a neutron has no 

electrical charge and a proton has a unit 
positive charge. The charge on the proton 
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then is equal and opposite to the charge 

an electron. The proton and neutron have 
almost identically the same mass and are 
each about 1,850 times as heavy as an 
electron. A single proton will attract to 
itself a single electron forming a hydrogen 
atom. À combination of one neutron and 
one proton will also attract to itself a 
single electron and this will, of course, be 
chemically indistinguishable from an or- 
dinary hydrogen atom. It will, however, be 
twice as heavy. The heavy isotope of 
hydrogen is well known and can be bought 
pure as a compressed gas in cylinders. It is 
called deuterium and its nucleus 1s the 
deuteron. A combination of two neutrons 
and two protons, together with two sur- 
rounding electrons, constitutes a helium 
atom. The nucleus of helium is the alpha 
particle, is extremely stable, and acts as a 
secondary building block in nuclei. 

To recapitulate: our present idea of the 

construction of an atom is that it consists 

of a nucleus surrounded by a certain num- 
ber of electrons. The number depends upon 
the chemical properties of the atom. The 
nucleus has exactly the same electrical 
charge as the total charge of the electrons, 
but of opposite sign. The nucleus, too, 15 
composite, being composed of the same 
number of protons as there are electrons 
outside and a number of neutrons neces- 
sary to give it the proper mass. In the 
example given above the two kinds* of 
chlorine atoms would be denoted by the 
symbols СЇ? and CI". Chlorine has an 
atomic number of 17, therefore has 17 
electrons around its nucleus. The latter 
has 17 protons and 18 neutrons for СЇ? or 
20 neutrons for CI, 

When high speed particles or other radi- 
ations pass through solid matter, the effects 
they produce vary markedly from on 
another. Thus swift alpha particles 
protons are easily stopped in a fraction 
a millimeter of any solid body. This 
because of the strong electrical forces lf 
tween them and the electrons of the ator 
composing the solid matter. Because 
their smaller mass electrons are sligh 
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‘more penetrating. Roentgen rays and 
gamma rays are much more penetrating. In 
addition, they have the property of ejecting 
electrons from the atoms through which 
they pass. The biological action of these 
rays is entirely due to these secondary 
electrons. When neutrons pass through 
matter they, having no electrical charge, 
are not clutched at by the electrons of the 
ambient atoms and so are very penetrating. 
Only when a neutron strikes a nucleus is 
it slowed down. Even then the slowing 
down is small unless the atom is a hydrogen 
atom. The neutron simply bounces off the 
heavier nuclei of lead, iron, copper, etc. 
The cue ball on a billiard table is not 
greatly slowed down when it bounces off 
the rail, but soon loses speed when it makes 
frequent collisions with other balls whose 
mass is the same as the cue ball. The situa- 
tion is similar with neutrons--hydrogen- 
rich substances like water and paraffin 
are the best absorbers. The biological ac- 
tion of neutrons is due to the destructive 
action of the knocked-on protons which 
accompany its path through biological 
material. That this is much greater than 
that of roentgen rays is traceable to the 
much greater destructive ability of a swift 
secondary proton as compared with a swift 
secondary electron. 

If, now, we admit that only a certain 
group of all the possible nuclei, which we 
could imagine as being formed by combi- 
nations of neutrons and protons, will be 
stable, then we must imagine that if by 
any means whatever we can force two 
nuclei to coalesce, such as by firing one 
nucleus at the other at high speed, the 
resulting composite may break up into 
two or more nuclei. It may be that these 
two will be identical with the original 
igglei and we cannot tell whether they 

ve coalesced or simply bounced off each 

her. It may be that the two or more 
tyclei wil! be different from either of the 
n{tial nuclei and we will call this a rans- 
nation. A great many of these transmu- 
dons have been accomplished and are 
ich а commonplace of nuclear physics 
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that they are treated very much as chemi- 
cal reactions except that only by analogy 
are they sirmlar to the usual chemical 
reaction. Thus, the reaction: 
N+ He! =O" -H! 

means that aipha particles (Не?) have been 
shot into nitrogen (N™) and have caused a 
transmutaticn in which a proton (H!) is 
ejected and a heavy atom of oxygen re- 
mains. The superscripts attached to the 
chemical sy-abols indicate which isotope 
of that part.cular element is being referred 
to. Nitrogen has two isotopes of masses 14 
and 15 of which the lighter predominates. 
Oxygen has three of masses 16, 17 and 18 
of which 16 predominates. The isotope of 
mass 17 was discovered in the earth's 
atmosphere several years after it was 
proved conclusively that it had been made 
in this experiment. 

Since all auclei have a positive charge 
they repel each other with enormous forces 
and in general it is only when the energy 
with which nuclei are shot together is of the 
order of a million volts that reactions such 
as the one above take place. A limited 
number of such transmutations were dis- 
covered usng the high-speed alpha par- 
ticles emitted by radium and its products. 
Realizing the limited efficacy of these 
natural particles physicists went to work 
to devise artificial means of accelerating 
nuclei to kigh speeds. With these artificially 
accelerated projectiles a great many more 
transmutztions were exposed. Other pro- 
jectiles besides alpha particles were tried, 
of which one of the most successful was the 
deuteron." 

It was ‘ster discovered that occa$ionally 
one of the nuclei resulting from a transmu- 
tation was different from any of the known 
stable isotopes. Thus, a reaction took place 
when aluminum was bombarded by alpha 
particles as indicated by the following 
equation: 

AP? + He! = P9?! 
Several months earlier the neutrons result- 
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ing from this disintegration had been ob- 
served. It had also been observed that 
positive electrons were also emitted during 
this disintegration. There was considerable 
mystery about this for a while before the 
exact nature of what was going on was 
discovered. In the first place, it was rea- 
soned that since aluminum and phos- 
phorus have only one isotope something 
like this must be happening. Furthermore, 
the positive electron was a newcomer with 
which people did not feel completely famil- 
iar and some thought that the reaction 


Al? + Неї? = Si--H! 


was occurring, and that somehow the 
proton was breaking up into a neutron and 
positive electron on its way out of the 
nucleus. The astonishing fact was that 
when the alpha-particle bombardment was 
stopped positive electrons kept on coming. 
The number which emerged cropped to 
half its initial value in two and one-half 
minutes, to one-quarter of its initia! value 
in five minutes, to one-eighth of its initial 
valwe in seven and one-half minutes. If the 
aluminum was dissolved and a chemical 
separation for phosphorus made, the posi- 
tive electrons were found to come from 
the phosphorus precipitate. By a series of 
tests like this it was established that the 
first equation was the correct one, and 
that the experiment had consisted in creat- 
ing a new nucleus (P**--ordinary phos- 
phorus has a single isotope of mass 31). It 
was also clear why this nucleus was not 
found on the earth because 1t disintegrated 
so rapidly that in the course of a few hours 
none of it would be left. This subsequert 
disintegration can be expressed in an equa- 
tion as follows: 
ps? 


= Şi et 

where e* stands for the positive electron. 
It was thus made possible to create new 
atoms which differed in no way from ordi- 
nary chemical atoms except for the fact 
that their nuclei were unstable and emitted 
penetrating radiations whose hardness was 
as great or greater than those of the 
natural radioactive substances. This phe- 
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nomenon is known as the production of 


artificial radioactivity. It has since been 
found possible to manufacture more new 
unstable radioactive elements than there 
are stable elements. Moreover, it is possible 
to manufacture them with activities in the 
neighborhood of that of a gram of radium. 

Due to the ease with which the radia- 
tions from such artificially produced radio- 
active substances can be detected even 
through fair thicknesses of biological ma- 
terial, they have already come into con- 
siderable use as tracer elements in metabo- 
lism studies as has alreadv been indicated 
by other papers. It must here again be 
emphasized that the chemical properties 
of these radio-elements differ in no way 
from the chemical properties of their stable 
sisters. 

A great variety of devices have been 
constructed to speed up atomic particles 
to such a degree that they may be able to 
cause transmutations. Of these the most 
successful so far has been a device known 
as the cyclotron, invented by E. О, Law- 
rence.° 

In common with all instruments for ac- 
clerating atomic particles the cyclotron 
makes use of the fact that electrically 
charged atoms can be accelerated by an 
electrical field. There are many means of 
charging or ionizing atoms. In Figure 1 let 
us assume that there are a large number of 
ions of the particular sort we wish to ac- 
celerate at the point P which is at the 
center of a large, cyclindrical, air-tight, 
brass box. In the interior of this brass box 
are two electrodes -7 and В made of copper 
and having a shape very much like half of a 
pill box. These electrodes are connected to 
a radiofrequency oscillator so that they 
are driven alternately positive and nega- 
tive several million times a second. If. 
ion is positively charged it will be pull&i 
toward Æ when ./ is negatively charge 
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If now a large, steady magnetic field is 
applied perpendicular to the box (and to 
the plane of the drawing) the ion will be 
forced to move in a circular path so that 
after a very short time the ion will return 
to the gap between the electrodes. If it 
arrives at the gap in time to find that the 
un on £ has reversed it will be repelled 
from Æ and consequently gain in speed. 
The size of the circle in which it travels 
will now be a little greater but the time 





Fic. r. Schematic diagram of the essential parts c 


. in the text. (Republished, 


taken for the ion to describe a semicircle 
will be unchanged so that the ion will swing 
around crossing the gap in step with the 
oscillating electrical field so that each time 
it gains velocity. Obviously, if the maxi- 
mum potential difference between the 
electrodes is 100,000 volts the ion will be 
aggelerated to 10,000,000 volts after cross- 
fig the gap a hundred times. These repeated 
accelerations cause the ion to spiral from 
the center of the apparatus toward the 
periphery, so that when it attains the 
rhaximum energy which the size of the 
e.ectrodes will allow, it can escape into a 
région where an electrically charged piate, 
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D, pulls the юп away from the center and 
directs it toward a thin window, M, 
through which it passes into the outside 
world. ? 

It is this stream of high-speed ions which 
has the ablity to transmute elements 
placed in its path. Its ability to transmute 
depends on both its energy and the atomic 
number of che element being bombarded. 
The great p-eéminence of the cyclotron is 
due entirely to its being the only instru- 








This re- 


F the cyclotron. 
us a cross section of a flat, hollow brass bex which is placed between 
the poles of a strong electromagnet. Inside the box are two D.sh: {реч elec- 
trodes between which an electric field is caused tc sscillate very rapidly by 
means of the radiofrequency oscillator shown coupled to the electrode sup- 
ports at the left. An ion created at P will follow a spiral path as shown, 
until it eventually emerges through the window JF сэ be utilized as described 
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ment whereby high-speed ions with ener- 
gies in excess of 2 million volts have been 
producec. It is a matter of no particular 
difficulty то accelerate particles until they 
have an energy of over то millión volts. 
Several cyclotrons are now being con- 
structed which will give particles with an 
energy cf between 15 and 25 million volts. 

Apart from the fact that any artificial 
accelerating device can emit particles of a 
great many different kinds in contrast to 
the one &ind emitted by naturally radio- 
active sources and thereby cause transmu- 
tations which could not be attained with 
alpha particles alone, it is interesting to 
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compare the intensity of the radiation 
from the cyclotron with that from natural 
radioactive sources. The number of high- 
speed particle$ emitted per second from 
a cyclotron is usually measured in micro- 
amperes. If these particles are singly 
charged (protons or deuterons) one micro- 


ampere represents the total number of 
alpha particles emitted by 40 grams of 


radium. This is about one-twentieth of the 
total supply of radium in hospitals, labera- 
tories, etc., in the whole world. A compara- 
tively small cyclotron (such as the 37-inch 
installation at the University of California) 
can easily produce about 80 microamperes 
at 8 million volts. The new 60-inch cyclo- 
tron at the University of California which 
has recently been completed has been 
able to produce many times these num- 
bers. With the 37-inch cyclotron it is, for 
example, possible to make 70 millicuries of 
radiosodium per hour. T hus, i in a good long 
day's work, a radioactive sample as strong 
as one gram of radium can be made. 
The artificial radioactive sources are, with 
good technique, every bit as concentrated 
as radium itself. Since one millicurie rep- 
resents the activity of one milligram of ra- 
dium, the fact that radiophosphorus 
samples have been prepared with a 


strength of 36 millicuries per milligram of 


phosphorus 1s an eloquent demonstration 
of this. 
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The production of neutrons is simply 
another type of transmutation in which 
some substance is bombarded by high 
speed particles. The most prolific nuclear 
reaction thus far known is the bombard- 
ment of beryllium with swift deuterons in 
accordance with the reaction: 


Be?--H? = В.п! 


With 80 microamperes of 8 million volt 
deuterons the yield of neutrons is suffi- 
ciently great to give a tissue dose compa- 
rable to that from a standard treatment 
roentgen-ray tube. A neutron dose is fre- 
quently measured in n units instead of the 
familiar roentgen. At 7o cm. skin-target 
distanci and with a 3 cm. lead filter the 

7-inch Berkeley cyclotron gives 240 n per 
ыш; 200-250 n gives a skin reaction simi- 
lar to that following 1,300 r of 200 kv. 
x-rays. One n-unit is equivalent to about 
2.5 г X-rays in tissue ionization, and ac- 
cording to present experimental evidence 
is about six times as biologically effective 
as 1 r of x-rays. 

Recent improvements in cyclotron tech- 
nique have been responsible for great in- 
creases in the yield of both radioactive 
materials and neutron rays. The figures 
given in this paper by no means represent 
the ultimate yield of the instrument. 
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FIBROCYSTIC DISEASE OF BONE 


ROLL ENG the demonstration of the 
4 relation existing between disturbances 
of the parathyroids and the diffuse fibro- 
cystic disease of bone, often referred to as 
von Recklinghausen's disease, a great deal 
of attention has been given to the recogni- 
tion of these cases and to the benefit 
which might be derived from parathy- 
roidectomv. These studies were greatly 
stimulated by those of Auband Hunter, par- 
ticularly their work on calcium ard phos- 
phorus metabolism in relation to fibro- 
cystic disease, and as a result a wide- 
spread interest in cystic disease of bone in 
general has been awakened. 

Out of all of this maze of reports and in- 
vestigation it has been clearly demon- 
strated that not all of the diffuse cystic 
charges in the skeleton are due to para- 
thyroid disturbances and not all of them 
are benefited by parathyroidectomy. Wil- 
der and Howell, from a study of 135 proved 
cases, gave the following as the invariable 
features of this group which apparently 
are not associated with parathyroid dis- 
ease as an etiological factor: In crder to 
make an indisputable diagnosis of osteitis 
fibrosa cvstica there must be the skeletal 
appearances typical of this disease; there 
must be indisputable abnormality of cal- 
cium metabolism demonstrated by a study 
of the blood or urine, and there must be 
tumorous enlargement of one or more para- 
thyroids. Later, however, Gutman and his 
coworkers suggested that evidence of dis- 
turbed calcium metabolism will not neces- 
sarily always accompany even true fibro- 
cystic disease of the skeleton associated 
with parathyroid tumor. They pointed out 
that a normal blood calcium figure may 
often be found in such cases in the presence 
of renal failure and that from experimental 
evidence variations in calcium intaxe may 


possibly be of importance and also that the 
disease mav be subject to spontaneous re- 
missions. 

Hunter some time ago pointed out that 
roentgenographically there are skeletal 
changes simulating osteitis fibrosa cvstica 
where there is a multiple focal tvpe of 
fibrocvstic disease and that these skeletal 
changes may occur without parathyroid 
tumor. 

Recently Robson and Todd! reported a 
case of fibrocvstic disease of bone with ex- 
tensive skin pigmentation and endocrine 
dysfunction. Previous to the reports of 
Robson and Todd, Albright and others de- 
scribed a syndrome characterized by ostei- 
tis fibrosa disseminata with areas of skin 
pigmentation and endocrine dysfunction 
with precocious puberty in females and in 
none of the cases which Albright reported 
was there evidence of a parathyroid tumor. 
The cases reported by Albright, Robson 
and Todd, and others, have as the chief 
feature of their syndrome an extensive 
osseous dystrophy of the fibrocvstic type, 
either generalized or unilateral, pigmenta- 
tion of the skin and in girls precocious 
sexual development. The clinical picture 
has a striking resemblance to hvperpara- 
thvroidism, though there is no negative 
calcium balance and in exploration of some 
of these cases no parathyroid tumors have 
been found. 

The roentgenograpfic appearance of the 
skeleton, particularly in advanced cases, is 
indistinguishable from that seen in tr 
tvpes of fibrocystic disease of bone зоос 
ated with hyperparathyroidism. Опе strik- 
ing characteristic of the skeletal changes is 
the tendency to a unilateral involvement of 
the skeleton. 

! Robson, K., and Todd, J. W. Fibrocystic disease of bore. 
Lancet, 1939, 7, 3777380. 
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Robson and Todd, in a discussion of 
their case which bore great similarity to 
previous cases reported, suggested that the 
bizarre association.of bone changes with 
cutaneous pigmentation and precocious 
puberty in the females might point to the 
condition being a specific entity and that 
possibly the male cases, in which no pre- 
cocious puberty occurs, should be regarded 
as distinct from the female. 

McCune and Bruch? reported a case of a 
Jewish girl of nine who exhibited true pre- 
cocious puberty, asymmetrically dis- 
tributed fibrocystic osteodystrophy of a 
progressively incapacitating nature and un- 
changing pathologic pigmentation of the 
skin. These features had been manifested 
in their case since the second year of the 
patient’s life. The plasma phosphatase ac- 
tivity was increased; in other respects, 
however, numerous clinical examinations 
of the blood gave normal results and the 
calcium and phosphorus metabolic studies 
gave findings similar to those obtained for 
healthy children. The patient showed no 
hypercalciuria, and biopsy of the bone pro- 
vided no clearcut information concerning 
the precise classification or the etiology of 
the osseous dystrophy. In their studies they 
were able to gather from the literature and 
other sources eight, possibly nine, females 
with an identical condition and five males 
showing fibrocystic osteodystrophy and 
pathologic pigmentation of the skin but 
not precocious puberty and they concluded 


? McCune, D. T., and Bruch, Н. Osteodystrophia fibrosa. 
dm. Y. Dis. Child., 1937, 54, 806-848. 
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that there is some question as to whether 
the conditiom of the males and that of the 
females are fundamentally related. These 
unusual skeletal changes dSsociated with 
pigmentation of the skin and apparently 
unassociated with parathyroid tumor sug- 
gest an idertical etiological factor but a 
careful study of all of the available evi- 
dence relating to the collected cases gives 
no exact information concerning the na- 
ture of the faetor. 

Braid,’ эло was probably the first to 
record such a condition in the male, ad- 
vanced the opinion that the bone dystro- 
phy is due te some impairment of the func- 
tion of the liver, possibly a mechanism 
concerned with the storage and utilization 
of vitamins. 

The striking clinical and roentgenologi- 
cal manifestations in these cases is a chal- 
lenge to further study in order to arrive at 
the underlymg etiological factor and all 
cases presenting such clinical and skeletal 
changes ard demonstrated  roentgeno- 
graphically should be adequately studied 
and reported in the hope that in tlfe ac- 
cumulation of evidence there might be 
brought abcut an elucidation of the causal 
factor. Whether it is, as Braid suggests, 
liver disturbances concerned with the util- 
ization of vitamins or a disease of en- 
docrine imbalance remains to be proved. 
While it may be a clinical entity, its strik- 
ing similarity in many respects to von 
Recklinghausen's disease cannot be denied. 


*Osseous dyst»ephy following icterus neonatorum, Lancet, 
1939, 2, 798. 
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« MEETINGS OF ROENTGEN SOCIETIES* 


Unrrep STATES or AMERICA 

AMERICAN RogNTGEN Ray Society 
Secretary, Dr. C. В. Peirce, Royal Victoria Hospital, 
Montreal, Canada, Annual Meeting: Boston, Mass., 
Oct. 1-4, 1940. 

AMERICAN COLLEGE or RADIOLOGY 
Secretary, Mac F. Cahal, до N. Michigan Ave., 
Chicago, Ш. Next Annual Meeting: New York City, 
June 12, 1940. 

Section on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: New York City, June 19-14, 1940. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting, 1940: To be announced. 

RADIOLOGICAL SECTION, BALTIMORE Crry MEDICAL SOCIETY 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets 
third Tuesday each month, September to Mav. 

RaproLogicaL Secrion, Connecricur Mepicat Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets twice annually in May and September. 

Section on Raprorocy, Hlinois State Medical Society 
Secretary, Dr. Н. W. Ackemann, 321 W. State St., Rock- 
ford, Ш. Next meeting Peoria, Ill., May 21--23, 1940. 

Rapro.ocican Section, Los ANcELES Co. Мер, Soc. 
Secretary, Dr. Wilbur Bailey, 2007 Wilshire Blvd., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at County Society Building. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Вкоокітх Roentgen Ray Sociery 
Secretary, Dr. L. J. Taormina, тооз Gates Ave., Brooklyn, 
N. ¥ Meets monthly on first Tuesday, October to April. 

Burraro Rapto.oaica. Sociery 
Secretary- Treasurer, Dr. Joseph S. Gian-Franeeschi, 610 
Niagara St., Buffalo, М, Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 

Cuicaco RoENTGEN Society 
Secretary, Dr. C. J. Challenger, 3117 Logan Bivd. Meets 
second Thursday of each month October to May inclu- 
sive at the Hotel Sherman. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincin- 
nati, Ohio. Meets third Tuesday of each month, Octo- 
ber to May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Н. A. Mahrer, 10515 Carnegie Ave. 
Meets at 6:30 р.м. at Mid-Day Club rooms on fourth 
Monday each month, October to April, inclusive. 

Denver RanioLocicaL Сов 
Secretary, Dr. E. A. Schmidt, 4200 E. gth Ave., Denver, 
Colo. Meets third Tuesday of each month. 

Derrorr RogNTGEN Ray anp Raprium Society 
Secretary, Dr. E. К. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

FLORIDA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. N. Moore, 210 Professional Bldg., 
Ocala, Florida. Meetings in May and November. 

Georgia Raprorocicar Sociery 
Secretary, Dr. R. C. Pendergrass, Prather Clinic Bldg., 
Americus, Ga. Meets in November and at annual meet- 
ing of Medical Association of Georgia in the spring. 

ILLINOIS RADIOLOGICAL SOCIETY 
Secretary, Dr. E. P. Halley, Decatur and Macon County 
Hospital, Decatur, Ill. Meetings held quarterly, time 
and place designated by president. 

INDIANA ROENTGEN Society 
Secretary, Dr. C. C. Taylor, 23 E. Ohio St., Indianapolis, 
Ind. Meeting held the second Sunday in May annu- 
ally. 





Kentucky Rapiorogicar SOCIETY 
Secretary, Dr. J. C. Bell, 402 Heyburn Bldg., Louisville. 
Meets annually in Louisville on third Sundav afternoon 
in April. 

Lone Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brook. 
Iyn, N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 Р.м. 

MICHIGAN ASSOCIATION or RoENTGENOLOGISTS 
Secretary, Dr. C. S. Davenport, St. Lawrence Hospital, 
Lansing. Three meetings a year, Fall, Winter, Spring. 

MizwauxkeE Roentcen Ray Sociery 
Secretary, Dr. 1. 1. Cowan, Mt. Sinai Hospital, Mil. 
waukee, Wis. Meets monthly on first Friday at Uni- 
versity Club. 

Minnesora Raptorocica, Socrery 
Secretary, Dr. J. P. Medelman, 572 Lowry Medical Arts 
Bldg., St. Paul. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets first Wednesday of each month, at 6 P.M., 
at either Omaha or Lincoln. 

New Enoianp Roentcen Ray Society 
Secretary, Dr. А. О. Hampton, Massachusetts General 
Hospital, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

RADIOLOGICAL Society or New Jersey 
Secretary, Dr. W. J. Marquis, 198 Clinton Ave, Newark. 
Meetsannually at time and place of State Medical Society. 
Mid-year meetings at place designated by president. 

New York ROENTGEN Society 
Secretary, Dr. R. D. Duckworth, 170 Maple Ave., White 
Plains, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:00 P.M. 

NortH САКО ММА RoENTGEN Ray SOCIETY 
Secretary, Dr. Major Fleming, Rocky Mount, М. С. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

CentraL New York Roentcen Ray Sociery 
Secretary, Dr. С. F. Potter, 820 S. Crouse Ave., Syra- 
cuse. Three meetings a year—]January, May, November. 

Paciric Roentcen CLUB 
Secretary, Dr. L. H, Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of Cak- 
fornia Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St.. Williamsport, 
Pa. Annual meeting, June, 1940, exact time and place 
te be decided. 

PHILADELPHIA RoentGEN Ray Soctgry 
Secretary, Dr. B. R. Young, Temple University Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.M.,gin Thompson Hall, College 
of Physicians, 19 S. 22d St 

PITTSBURGH ROENTGEN SOCIETY 
Secretary, Dr. H. W. Jacox, 4800 Friendship Ave., Meet- 
ings held second Wednesday each month, 4:30 Р.м 
October to June at various hospitals. | 

Rocuester Roentcen Ray Sociery, Rochester, N. Y. 
Secretary, Dr. S. С. Davidson, 277 Alexander St., Meets 
on second Thursday from October to May, inclusive, 8 
P.M., Rochester Academy of Medicine Building. 

Sr. Louis Socigry or Rapro.ocists 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets fourth Wednesday of October, January, March 
and May, at a place designated by the president. 

San Francisco Rapiorocicar Sociery 
Secretary, Dr. L. Н, Garland, 450 Sutter St., San Fran- 


e 
3 


е 


C 


cisco. Meets monthly on first Monday at 7:45 F.M. , 


alternately at Toland Hall and Lane Hall. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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SourH CagoLiNA X-Ray Society 
Secretary, Dr. Hillyer Rudisill, Jr., Roper Hospital, 
Charleston. Meets in Charleston on first Thursday in 
November, also at the time and place of South Carolina 

.. State Medical Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. F. B. Bogart, 311 Medical Arts Bldg. 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 

Texas RADIOLOGICAL SOCIETY 
Secretary, Dr. H. C. Harrell, 517 Pine St., Texarkana, 
Texas. 

University or MICHIGAN DEPARTMENT OF ROENTGEN- 
oLoGv Starr MEETING 
Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 

University ОЕ Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. 

Virginia RADIOLOGICAL SOCIETY 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. Meets annually in October. 

WasuiNGTON SraTE RADIOLOGICAL SOCIETY 
Secretary, Dr. K. J. Holtz, American Bank Bldg., Seatt/e. 
Meets fourth Monday of each month at the College 
Club, Seattle. 


Cusa 


ЅосІЕрАр Cusana DE RaproLoGra v FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


Britisy Empire 


BRITISH Instirure or RADIOLOGY IncorpoRATED WITH 
THE RÖNTGEN Society 
Meets monthly on third Thursday, from November to 
June inclusive, at 8:15 р.м., 32 Welbeck St., London. 

Section or Rapiotocy or THE Rovan Society or 
Mepicine (Conrinep то Mepicat MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:15 p.m. at the Royal Society of Medicine, 
1, Wimpole St., London, W. 1. 

Facurty or RADIOLOGISTS 
Secretary, Dr. Barbara M. Key, 32 Welbeck St., London, 
W.1, England, 

Section or Rapro.ocy AND MepieaL Execrriciry, Aus- 
TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION or THE VICTORIAN BRANCH OF THE 
British MEDICAL ASSOCIATION 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
*K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to Nov. incl. for scientific discussion. 

CANADIAN ASSOCIATION or RADIOLOGISTS 
Secretary, Dr. A. С, Singleton, Medical Arts Bldg., To- 
ronto, §, Ontario. 

Section or RaptoLocv, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. С. М. Jones, Inglis St., Ext., Halifax, N.S. 

RapioLocicAL Section, New ZEALAND Bnrrisu MEDICAL 
ASSOCIATION 
Secretary, Dr. Colin Andgrson, Invercargill, New Zea- 
land. Meets annually. 


CONTINENTAL EUROPE 


BeLrcran Society or ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 

Meets monthly on second Sunday at d'Egmonds Palace, 
Brussels, except in the summertime. 

Sociepap EsPANOLA DE RADIOLOGIA Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

Société pe RADIOLOGIE MÉDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seire, Paris. 

Soctéré Suisse pe Raprotocie (SCHWEIZERISCHE RÖNT- 
GEN-GESELLSCHAFT) 

Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
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Secretary for German language, Dr. Scheurer, Molz. 
gasse, Biel. Meets annually in different cities. 

Société Franca sE p'ELECTROTHÉRAPIE ET DE RADIOL- 
остЕ MEDICALE 
Meets inonthly on fourth Tuesday, except during month 
of August and September, 12 Rue de Seine, Paris. 

ASSOCIATION ОҒ GERMAN RoeNTGENQLOGIsTS AND RADI- 
OLOGISTS IN Cezzcuo-StovAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11.52. 

DEUTSCHE RÖNTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RGONTGENKUN 29€ UND STRAHLENFORSCHUNG) 

Meets annuat y in April, alternating one year in Berlin, 
one year in scme other German city. Meets in addition 
every two yezrs with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent Se-retary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Süp- охо WrescoEguTsCHE RÓNTGENSELLSCHAFT 
Meets annuzly in different cities. 

NORD- UND Os-oEguTsCcHE RÓNTGENGESELLSCHAFT 
Meets annually in different cities. 

"ЮОотсн Soctery or EtgcrRoLocv Ако RoENTGENOLOGY 
Holds two rzeetings a year in Amsterdam, one in the 
Spring, and one in the fall. 

Socreta [ТААХА RapioLocia MEDICA 
Secretary, M. Ponzio, University of Turin, Prof. Turin 

SOCIETATEA Remana DE RADIOLOGIE 51 ELECTROLOGIE 
Secretary, Er. Oscar Meller, Str. Banul Mărăcine, 30, 
S. L, Bucuresti, Roumania. 

Meets secoxl Monday in every month with the ex. 
ception of July and August. 

Aut-Russtan Roentcen Ray Association, LENINGRAD, 
USSR in :he State Institute of Roentgenology and 
Radiology, & Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. С. Simonson. 
Meets annaally. 

Leningrad EoENTGEN Ray Society 
Secretaries. Drs. S. G. Simonson and С. A. Gusterin. 
Meets moazhly, first Monday at 8 o'clock State Insti- 
tute of Reentgenology and Radiology, Leningrad. 

Moscow Roenrcen Ray Society 
Secretaries, Drs. L. L. Holst, А. W. Ssamygin and S. T. 
Konobejezsky. Meets monthly on first Monday at 
8 o'clock. 

Роцшѕн Socæry or RapioLoGY 
Secretary, Dr. Jan Kochanowski, 45 Gornoslazka St., 
Warsaw. *leets annually. 

Warsaw Sxcrion, Porsa Socigrv or RaproLoov 
Secretary. Dr. B. Krynski, 11 Zielna St. 

Meets onze a month except in the summertime, 

SCANDINAV an RoENTGEN SOCIETIES 
The Scardinavian roentgen societies have formed a joint 
associatien called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countrie: belonging to the Association. Each of the fol. 
lowing secieties, with exception of the Denmark Society, 
meets every second month except in the summertime: 

Sociery o7 Mepicar RADIOLOGY IN SWEDEN 
Meets iz Stockholm. 

Society oe Mepicat RapioLocv iN NORWAY e 
Meets ia Oslo. 

Society cx Mepicar RADIOLOGY IN DENMARK 
Secretars, Dr. С. Biering, Copenhagen. 

Meets the second Wednesday of each month from 
Octobe- to July in Copenhagen, at 8 o'clock in the 
State Institute of Roentgenology. 

Society er Meprcan КАртогосү iN FINLAND 
Meets x: Helsingfors. 

Vienna Eoentcen Society 
Meets first Wednesday of each month, at 6:30 р.м. at 
Zentra.-Róntgen Institut des allgemeinen Krankenhauses 
Alsersmasse 4. 

ORIENT 


Japan X-RAY ASSOCIATION 
c/o Cathopedic Surgery, Tokyo Imperial University. 
Meets znnually in April. 

Кіхкі FoENTGEN-ABEND SOCIETY 
Direcoer, Dr. Prof. Taiga Saito, Ogawaoike Tyoto 
Japar- Meets bi-monthly on third Sunday. 
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REPORT OF THE RESEARCH AND STANDARDIZATION 
COMMITTEE OF THE AMERICAN 
. RADIUM SOCIETY 


HE effort made by this Committee in 

1937 to collect information concerning 
methods used by members of the American 
Radium Society for treatments cf carci- 
noma of the uterine cervix indicated 
wide variation in methods both concerning 
the general plan of the treatments and the 
dose used. The progress in radium therapy 
has been considerable, but it is evident 
that no agreement has as yet been reached 
concerning the most efficacious method. 
Any attempt of this Committee to advo- 
cate certain types of treatments or to 
specify the dosage for any type of disease 
would therefore simply represent the opin- 
ions of its members. 

The importance of the time distribution 
of the irradiation as particularly empha- 
sized by Regaud and Coutard has been 
generally accepted. The complicated rela- 
tions between the time factor and the bio- 
logical effects are so difficult to determine 
that our knowledge in this field is still very 
limited in spite of many valuable investiga- 
tions and observations. Though czreful 
consideration of time distribution has led 
to improved results from treatments, it 
is impossible as yet to state accurately 
which time distribution would be the best 
one for treatment of a certain disease. 

It is evident that the distribution of the 
radiation throughout the treated area must 
be carefully considered and that the deter- 
mination of the total dose of radiation at 
differene portions of the tissues as well as 
the rate of dose is of fundamental impor- 
tance. Certain measurements and calcula- 
tions have been made which are accurate 
enough to permit a general acceptance. 

For the reasons given we have confined 
ourselves in this report to the considerat;on 
of the physical factors of radium and racon 
therapy. It seemed advisable to collect 
some data from publications during the 
last few years and arrange a set of reliable 
tables which would be useful for the mem- 


bers of the Society. Between 1926 and 1930 
the Society published the reports of the 
Research and Standardization Committee 
on loose leaves which could be assembled in 
folders. We wish to propose that this action 
be renewed. It seems, however, practical to 
make the loose leaves the same size as the 
Journal so that the same can be used both 
for publication in the Journal and the loose 
leaves. The old loose leaves were of smaller 
size, but they are now out of date, and the 
new tables are more accurate and complete 
and should therefore replace the old ones. 

It would take too long a time to discuss 
the tables in detail, but some lantern slides 
will give an idea of the material. A few 
copies are available for those who desire to 
examine it in detail. We hope the Society 
will accept the full report for publication in 
the Journal and in a loose leaf form. 


Physical Factors for Therapy with 
Radtoactive Substances 


When treatments are given with radium 
or radon, it is advisable to give the follow- 
ing factors: 

(1) Amount of radium in milligrams or radon 
in millicuries. 

The time of exposure in hours (days юг 
minutes). 

When radon implants are used and not 
removed, it is enough to give the number 
of millicuries per implant and the total 
number of implants as such a source al- 
ways irradiates the same length of time. 
The total numbar of millicurie hours is 
133 times the number of millicuries. 
When the dose is split between several 
applications, the length of each treat- 
ment and the time interval between 
treatments should be given. 

(3) The kind and thickness of filter used. 
The surface area over which the radium 
is spread. 

If the individual applicators are placed 
some distance apart, the configuration 
should be described. If the irradiating 
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a 
layer is more than 1 mm. thick (e.g. tubes 
placed on top of each other), the thick- 
ness should also be given. 

(5) The distance from the center of the ap- 
plicator to the nearest point of the tissues 
(skin) should be accurately stated. 

(6) The three dimensions of the irradiated 
mass. 

This information is of special importance 
when interstitial irradiation is used. 

(7) The approximate distribution of the 
sources within the tissues should also be 
outlined. 


These factors give information which can 
be used for the calculation of the dose at 
the surface as well as at certain depths. 
The dose received by a small volume of 
tissue can be given in threshold erythema 
doses. It is, perhaps, more convenient to 


Tass I* 


RELATIVE AMOUNTS OF RADIATION TRANSMITTED 
BY VARIOUS FILTERST 





| Composition of 
Amount of | 





















| 
| Thick- | тош Radiation 
Metal | ness | mc d ————— 
| mm. |^ e sts Pt Beta | Gamma. 
| 19.5 `5 (рег cent) (per cent) 
- | pana PES, SS 
Brass | о. | 33 67 
то | 8 o] 92 
20° o | 100 
3.0 | o 100 
4.0 | о | тоо 
| | | | 
Siver | о | 128 Pa 83 
ace | o3 | o | 100 
| о.о | 94 | о | 100 
3.9 | go | o | 100 
| | | 
Lead бз 118 h o | 88 
т.о 97 | o | тоо 
аот 3 р íi o | 100 
3.0 3 | o 100 
[ { 1 
Goldor | 0.2 | 135 | 22 | 78 
platinum o.3 | 111 i 9 | of 
| Orta" 100 | o 100 
| 1.0 ° 88 | o | 100 
| 265 | 82 | о | тоо 
peso 78 | о | тоо 
MS | о 100 


* From Quimby.? 
T Metal filter only; no secondary filter used. 
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Taste II 


(Calculated from Table 1) 


CORRECTION FACTOR FOR ADDITIONAL FILTRATION 
ABOVE O.5 MM, PT 


Additional Brass a x 
Thickness Steel Silver Gold 
ер Lead Platinum 

of Metal Monel ае 

0.5 1.03 

1.0 1.05 

1.5 1.07 

2.0 1.09 

2 





express this dose in a concise physical unit. 
The roentger has been used for this purpose 
and is adopted in the following tables. It 
must be kept in mind that this unit as 
here defined may not cause the same effect 
as I rof roemtgen rays, and the y-ray r is, 
therefore, specified as r,. A number of 
careful measurements carried out at dif- 
ferent laboratories indicate that the follow- 
ing value is fairly accurate and the best 
obtainable at the present time. 

A point source of 1 mg. of radium filtered 
with o.5 mm. of platinum gives a dose of 
8.3 r, in one hour at a distance of 1 cm. 
If this value is accepted, it can be stated 
that 1,000 r, given in less than two hours 
approximately corresponds toa threshold 
erythema dose. 


A. Filters. 


1. When £-rays are used for treatments 
the filtration must be light. Small varia- 
tions in the material may influence the 
dose considerably. No satisfactory stand- 
ards have been worked out. It is best to 
determine empirically suitable dcSage for 
each applicator used. The dose falls off 
rapidly in the tissues and as an approxima- 
tion it may be assumed that 75 per cent of 
the 8-rays are absorbed by the first 2 mm. 
of tissue and 15 per cent in the next 2 mm. 

2. As a sin: ple rule it may be stated that 
the primary S-rays are removed by 

2 mm. of brass, copper, steel or monel metal 

1 mm. of lead or silver 

0.5 of platinum or pure gold. 
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Tare Ш < 
(The values cf this table have been calculated) i 


NUMBER OF Y-RAY ROENTGENS IN CENTER OF FIELD OBTAINED WITH I MG. IN ONE HOUR AT 
VARIOUS DISTANCES FROM VARIOUS FLAT APPLICATORS 





Radium Evenly Distributed 




















Tubes | 
Distance Sa ысыгын ыык ашы ыбыр Орны NAN cee or acl cel e ЗН г. 2. 

cm. | Length | 

| ст. | cm. 

| © | 1 | 2 4 1 | 
0.5 | | 18. © .о | 13.4 | 5.87 | 
1.0 | | 6. 1 Is! | #75 | 334 | 
2:0 4 ly ie 63 2.02 1.85 | 1.43 | 
3.0 | о. о.#1$ 2.916 0.873 | 0.763 
с.о › 0.316 о.332 0.325 | 0.307 





Radium Placed at the Periphery Only 


WHEN THE DIAMETER OF APPLICATOR IS LARGER THAN TWICE THE DISTANCE, THE MAXIMUM DOSE IS REACHED 
SOME DISTANCE FROM THE CENTER OF THE FIELD AND IS LARGER THAN 
THE FIGURES IN THE TABLE. 





























Circles | Squares 
Dis- Diameter | Length of sides 
tante cm. | ст. 
| [ i i 8 | { 
| I | | | 8 | 1 2 | 4 
м — i —_— канааа | 
o.5 | 16.60 | 6.64 1.98 | «90 | .5t | 143 | 543 | 1.55 SAO | .404 
1.0 | 6.64 | 4.08 1.66 | .83 | .49 | 6.20 | 3.65 | 1.35 | -670 | -389 
2.0 1.95 | 1.66 1.05 | .64 | .42 | 1.93 | 1.55 | .907 | 431 0.340 
3.0 о.до | 0.83 0.64 | .46 | .33 | 8g | .80 .585 | дог | 
5.0 | 9.33 | о.32 | олу a2 | 20 | 33 | 32 | 2:34 | 22 
e a ls le 14 EN ee PM x. id НЕСИЕ ingest 




















ст. 1% | Аё | 
| 3.98 | 1.13 557 
2.50 | e 485 
1.23 | ‚430 
| .69 | ‚340 





Table 1 gives the relative amounts of should be an advantage to have the outside 
radiation transmitted by various filters. wall of the container which comes in con-* 
3. Gamma rays produce secondary 8- tact with the tissues made of brass, copper, 
rays in the filter. The intensity of these monel metal, steel or nickel. If a small 
rays is a minimum in substances of inter- diameter is essential containers made of 
mediate atomic number. It therefore platinum or pure gold with a 0.5 mm. thick 


un 
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А 
wall are best. These сап be placed inside 
capsules made from one of the other metals 
mentioned if space is available. The in- 
creased distance between the radium and 
the tissues contributes to protection of the 
surface and to an increased relative depth 
dose. The y-ray intensity is reduced as the 
filter is increased. Thus, it takes 37 per cent 
longer time to give the same dose with 
radium filtered through 3 mm. of platinum 
than with the same amount of radium 
filtered through о.5 mm. of platinum 
(Table п). The increase in penetration of 
the radiation in tissues is very small when 
the filter is increased from о. to 3.0 mm. 
of platinum. 

The number of milligram-hours (or the time) cal- 
culated for o.s mm, Pt filter should be multiplied by 
the factor found in this table in order to obtain the 


same dose when the corresponding filter has been 
added. 


B. Surface Dose. 


The dose at the surface obtained with 
1 mg. of radium in one hour depends upon 
the distance as well as upon the distribu- 
tion of the radium. Table HI gives the 
number of y-ray roentgens obtained at the 
surface without back-scattering for differ- 
ent distances and different distribution of 
the radium. 


C. Depth Dose. 


The relative depth dose expressed in per 


Taste IV 
PERCENTAGE DEPTH DOSES FOR RADIUM 
APPLICATORS 
Filter o.5 mm. Pt 






Depth 2 5. 20 50 

ст. Radium-Skin Distance—cm. 
1 2 3 6 10 
o 100 100 100 100 100 
9.5 44 68 77 85 89 
ү 1 28 " 2 62 38 81 
2 3 30 43 62 59 
3 4 ю 3 51 59 
5 9 19 36 44 
7 12 25 33 
10 20 25 
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Taste V* 
RELATIVE INTENS TIES OF RADIATION FROM INTRA- 
CAVITARY APPLICATORS OF DIFFERENT DIAMETERS, 
IN FIRS™ CENTIMETER OF @ISSUE 





Filter o.5 ram. Pt and o.5 mm. Monel 
(This table is for needles 4 cm. long. For other 
lengths the values would be different) 





Distance from Outside Diameter—mm. 
Surface 3.0 5.0 7.0 
Relative Intensity of Radiation 


mm. 
Q roo 100 100 
1 57 66 74 
a 28 39 46 
5 17 25 33 
7 pz 20 27 
10 20 


9 14 
* From Sievert. 


cent of the surface dose is given for a few 
applicators, based upon measurements 
made by Qumby and Failla.* The dis- 
tance from applicator to surface is short. 
The errors in-roduced because of the size 
and shape o? the ionization chamber, etc., 
may therefore be considerable, and the 
accuracy is not as great as in depth dose 
charts for roer.tgen rays where the distances 
are larger. Tbe filter used for the measure- 
ments was equivalent to о. mm. platinum. 
It is evident tat the values can be used for 
heavier filters also as the depth dose does 
not increase to an appreciable extent when 
the filter 15 ‘rcreased up to 3 mm. of plat- 
inum. Table IV refers to applicators with 
the radium evenly distributed over the sur- 
face. Under the same conditions but with 
the radium »laced only at the periphery, 
a greater number of milligram-hours should 
be required to produce the same gkin re- 
action and the depth dose should be greater 
than the values in the table. 

When radiam tubes are used in cavities, 
the dose in -he tissue falls off rapidly at 
increasing distances from the applicator. 
It is then necessary to give a large dose to 
the surface ir order to apply an appreciable 
dose at t cm. depth. It is evident that the 

* Chapter on Rælium Dosimetry. The Science of Radiology. 


Edited by O. Glasser. Charles С Thomas, Springfield, Hlinois, 
1953. 
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Taste VI dose in the tissues at o to 10 mm. distance 
(Calculated) from the surface of applicators of different 
MG-HR, OR MC-HR, NECESSARY TO DELIVER I T.E.D. diameters. If the same dose were applied 


(1,000 rj) A@ DIFFERENT DISTANCES FROM at 1 cm. depth with such applicators the 
SOURCES OF VARIOUS LENGTHS * Г LM Ж 

dose 1n the first millimeter of tissue would 

be about twice as large with the applicator 

3 mm. thick as with the applicator 7 mm. 


Filter—o.5 mm. Pt 


Active Length—-cm. 





Distance* c.g 1.0 2.0 4.0 5.0 thick. em PT 
ст. mg- or mc-hr. for 1 T.E.D. The number of milligram- or millicurie- 
er oem hours required to deliver 1,000 r, to differ- 
Са 35 $ бо — 100 140 — ent distances from o.s mm. platinum 
1.0 135 180 250 340 Oy is. St a : 

ДОК ay Roc. not LOS needles placed in tissues is given in the fol- 
2.6 540 OOK ОО 700 М " B 
ds ibe 1225 1350 1500 lowing table for needles of various active 


lengths. 

* The distance is measured along a line perpendicular to the 
source at its center, Quantities of Radiation Necessary to Deliver 
Specified Minimum Doses in 


same dose at г cm. depth can be obtained SEES LE Я 
Various Tissue Volumes 


with a relatively smaller surface dose if the 
tube is placed in a capsule of suitable light In Table vi it can be seen that 1,000 r, 
material so that the diameter of the appli- is obtained in the tissues at 1 cm. distance 
cator isincreased. Table V gives the relative from a 5 mm. long needle with о.5 mm, 


Taste V1I* 


QUANTITIES OF RADIATION NECESSARY TO DELIVER SPECIFIED MINIMUM 
DOSES IN VARIOUS TISSUE VOLUMES 


* Interstitial Sources Filter 0.3-0.6 mm. Pt 


Diameter of Spherical Mass-—cm. 








1 2.0 2: 
о. 2 4 5 1 25 35 50 65 90 114 
T.E.D. Milligram- or Miliicurie-Hours to Deliver Specified Dose 
s 5 | Se eg 
1 35 8o 135 250 330 420 540 680 830 1000 1160 
2 7° 1бо 270 ioo 650 840 1080 1360 1660 2000 2320 
3 10$ 240 405 750 990 1260 162c 2040 2490 3000 3480 
4 140 320 £40 1000 1320 1689 2160 2720 3320 4000 4640 
5 175 400 675 1250 1650 2100 2700 3400 4150 5000 5800 
7 245 560 945 1750 2310 2942 3780 4760 5810 7000 8120 
ою 9 350 800 1350 2500 3300 4200 5400 6800 8300 10,000 1,600 
i PH a DIR HIELO TUERI 
Millicuries-Destroyed to Deliver Specified Dose 

1 0.25 о.6 m PES 3.2 4.0 5.0 6.2 7.5 
a 0.5 22. 2 5.0 6.4 8.0 10.0 12.0 12.0 
a 0.75 1.8 3 7.8 9.6 12.0 15.0 18.00 22.0 
3 75 у 5 3 : Я 
4 1.0 p 4. 10.0 13.0 16.0 20.0 25.0 30.0 25.0 
5 1:25 3.0 5. 12.0 16.0 20.0 25.0 31.0 38.0 44.0 
7 p.m 4$ T: 18.0 23.0 28.0 35.0 43.0 52.0 61.9 
10 2. ; о.о 19.0 25.50 32.0 40.0 $О.О 62.0 75.0 87.0 


al 
3 

60 
o 






"he Physical Basis of Radiation Therapy. Edith H. Quimby, Memoria! Hospital, New York City, 1939. 


(> 


* Syllabus of Lectures 
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Т'Авьв VIH* 


DECAY OF RADON AND ENERGY EMITTED DUR: 


Per Cent 














Time | Remaining Initial me. 
“Dass Boar | 
o о | лоо | o 
2 | 98.50 1.99 
4 | 97.02 3.96 
6 96.67 | 5.90 
8 | 94.14 | 7.82 
i i 
| 
© 10 92.72 | 9.62 
12 91.33. | 11.42 
14 89.98 13.33 
16 88.61 | 15.11 
18 | 87.28 16.96 
о 20 | 85.98 18.64 
22 84.96 20.3 
1 о 83.42 22.08 
1 3 | 81.55 24.55 
1 6 | 79.72 | 26.97 
| | 
1 9 77-93 29.35 
1 12 | 76.18 31.70 
1 15 74.48 33.98 
I 18 | 72.81 36.16 
I 21 | 71.18 | 38.38 
| | | 
2 oO | 69.59 | 40.45 
2 4 | 67.52 | 43.20 
2 8 | 65.59 | 45.91 
2 12 | 63.55 | 48.51 
2 16 | 61.66 $1.00 


* International Radium Standards Commission. 7. Am. 
platinum wall if 135 mg-hr. are used. It is 

therefore evident that n periphery of a 
spherical mass of tissue 2 cm. in diameter 
receives approximately 1,000 r, if such a 
small needle is placed in the center and 
permitted to deliver 135 mg-hr. of radia- 
tion. If the radium Could instead be dis- 
tributed evenly at the periphery of the 
sphere of 2 cm. diameter, it is evident tha: 
the same number of milligram-hours would 
deliver about 1000 r, to the center. In 
'either case 1,000 r, is the minimum dose 
delivered to any part of a spherical mass. 
The latter distribution of the radium would 
give a more homogeneous dose. This dis- 
‘tribution can be approached by using a 


! 


Мс- hr. per 












Mc-hr. per 
Initial me. 


O | 
Per Cent | 
Remaining 








Chem. Soe., 








Days Hows | 
2 pro | 59.82 53.42 
Н Сао Q 
1 > | 45:05 9 
3 & | $5.47 59.26 
3 12. | £3.01 62.44 
5 18 | 50.71 65.60 
4 c | 48.42 | 68.60 
4 g | 45.60 | 72.41 
4 16 1 43:57 | 75.07 
5 c | 40.43 | 79.39 
H 8 | 38.02 82.52 
5 26 35.78 85.40 
6 c | 33.7 88.40 
6 12 | 30.80 | 92.15 
7 c | 28.11 95.78 
7 12 | 25.67 | 99.00 

| 
8 c | 93.4% | 102.1 
9 с | 19.56 | 107.0 
10 c | 16.32 | 111.4 
II c | 13.61 | 118.06 
12 c | 11.35 | 118.0 

| 
14 c | 7.90 | 122.5 
17 c | 4.59 | 125.8 
20 ‹ | 2.66 | 129.4 

{ 1 
25 Li i 1.07 | 131.5 
39 & 0.43 | 132.5 
1933, 53s 24377241. 


number of small applicators placed sym- 
metrically a: the periphery of the mass. 
From a praczical point of view the sources 
cannot be distributed evenly over the 
periphery, and somewhat greateg varia- 
tion in dosage therefore has to be expected. 
Tables have seen made to show how many 
milligram-hours are needed to deliver 1,000 
r, to any size spherical mass. Such tables 
which are partly checked by actual experi- 
ments show chat the "inverse square law" 
gives values which are accurate enough for 
masses up tc 6 cm. diameter. If the diam- 
eter Is 1 cm. 34 mg-hr. are needed to de- 
liver 1,00€ г. and the square of the diame- 
terin centimeters times 34 gives the number 


24 


of milligram-hours required to deliver a 
minimum dose of 1,000 r, to any particular 
sphere. The number of millicuries-de- 
stroyed to deliver 1,000 r, is equal to 0.25 
times the square of the diameter in centi- 
meters. Masses of other shapes may be 
considered as several spheres. 

Radon implants are often used for inter- 
stitial irradiation. If gold implants are 
used with o.3 mm. thick wall the dose in 
y-ray roentgens would be slightly larger 
than for the o.5 mm. platinum Мазев 

The effect on the tissues depends also 
upon the time distribution of the radiation; 
1,000 r, corresponds to a threshold ery- 
thema dose when given in a relatively 
short time. Table vir gives the relation 
between milligram-hours or millicuries- 
destroyed and threshold erythema dose. 


TABL 


TIMES REQUIRED TO DELIVER © 
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i 
As a matter of fact no considerations of 
time effect have been used in developing 
this table. It is a strictly physical equality. 

A minimum dose of^7,000 r, is often re- 
quired for treatments of carcinoma. When 
large tumors are treated, it is necessary to 
consider the general effects of the radiation, 
and it is not always possible to give the 
full dose required in one application. This 
table is for sources of radiation distributed 
uniformly throughout the mass. 

When radon is used for treatments, the 
disintegration of this element has to be ac- 
curately considered. Table vin gives the 
percentage of radon remaining after vari- 
ous time intervals. If the "strength" of a 
radon container 1s known at a certain time, 
its strength at any other time can therefore 
be calculated by means of these values. 


E IX 


ERTAIN MILLICURIE-HOUR PER INITIAL MILLICURIE 





Mc-hr. Time 


Mc- A per Time | рег 
Initial mc. Days Hours Minutes | Initial mc. Davs Hours 
a M am 
2 о 2 І oy 2 2 
4 4 4 54 2 21 
6 6 9 | $6 3 1 
8 8 16 | 58 3 + 
10 10 25 | бо i 3 7 
12 12 36 | 62 | 3 E 
14 E о | 64 | 38 15 
16 17 13 | 66 | 3 19 
18 19 24 | 68 | 3 23 ~ 

MO 21 44 70 | 4 3 
22 | 1 o 6 72 EE 7 
24 | 1 2 32 74 | 4 11 
26 | 1 5 © 76 | 4 16 
e 25 | i 7 39 78 | 4 e 
ac | 1 lo 5 8o | 5 2 

| | ‘ 
d | 1 12 42 | 82 | $ 7 
34 1 1s 14 | 84 | © 12 
36 1 15 4 | 86 | 5 у 

| | 
38 1 20 51 | 88 | 5 25 
40 1 23 42 | go | é 5 

| | 
42 2 2 42 f 9$ | 6 21 
" f | D i 7 16 
44 2 6 9 10 | 7 5 
46 2 8 4 110 i 9 17 
48 2 E 4 120 12 20 
2 20 с 21 5 





E 





) 


* 

The table also gives the number of milli- 

curie-hours of radiation obtained from 1 

mc. in a certain length of time. 

It is important to know for how long a 
time a certain amount of radon should be 
used to deliver an even number of milli- 
curie-hours. Table ix can be used for this 
purpose. If the number of millicurie-hours 
desired is divided by the number of milli- 
curies available at the beginning of the 
treatment, the number of millicurie-hours 
per initial millicurie which is required is 
found. By looking up this figure in column 
one, the corresponding time is found in the 
next columns. (Interpolate if necessary.) 

Further information concerning physical 
measurements can be found in the radio- 
logical journals. The following publications 
have been used as a basis for this report: 

1. Science of Radiology. Edited by Otto Glasser. 
Charles C Thomas, Springfield, Illinois, 1933. 

2. Farra, G. Development of filtered radon im- 
plants. Am. J. Roenrcrnot. & Rap. THERAPY, 
1926, 1б, 507-525. 

3. Recommendations of the International Com- 
mittee for Radiological Units (Chicago, 1937). 
Radiology, 1937, 29, 634-636. 

4. Laurence, С, С. Radium Dosage. National Re- 
search Council of Canada, Bulletin No. 17, 
1936. 

5. Martin, Н, E., Quimpy, E. H., and Pack, G. T. 
Caleulations of tissue dosage in radiation 
therapy. Am. J. RogNTGENOL,. & Rap. THER- 
APY, 1931, 25, 490-506. 

6. Mayneorp, W. V. Distribution of radiation 
around simple radioactive sources. Brit. 7. 

e Radiol., 1932, 5, 677-716. 

. Paterson, R., and Parker, Н. M. Dosage 3ys- 
tem for gamma ray therapy. Brit, J. Radiol, 
1934, 7, 592-632. 

. Parerson, R., and Parker, Н. М. Dosage sys- 
tem for interstitial radium therapy. Brit. 7. 
Radiol., 1938, 17, 232; 313. 

9. Quimpy, Ёютн H. Comparison of different 
metallic filters used in radium therapy. Am. J. 
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ing of the American Radium Society at 
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MINNESOTA RADIOLOGICAL 
SOCIETY 

The Fal Meeting of the Minnesota 
Radiologica! Society was held at the M ayo 
Clinic, Rochester, Minnesota, in the after- 
noon of December 2, 1939. The following 
program was given: 

Experiences with roentgen pelvimetry. G. A. 
Good, M.D., and A. B. Hunt, M.D. 

The proctosigmoiditis of lymphogranuloma 
venereum. H. M. Weber, M.D. 

Pseudo fractures in diseases affecting" the 
skeletal system. Discussion by J. A. L. Mc- 
Cullough, M.D., and J. D. Camp, M.D. 

The evaluation of prostigmine, barium 
chloride, oxygen and pitressin for the elimina- 
tion of flatus, in roentgenograms of the ab- 
domen. E. E. Seedorf, M.D. 

Primary carcinoma of the lung: 

Roentgen diagnosis. J. W. Olds, M.D. 
Roen:gen treatment. E. H. Little, M.D. 
Discussion. E. T. Leddy, M.D. 

Intrathoracic tumors, S. W. Harrington, 
M.D. 

A business meeting was held after the 
program, followed by a dinner at 6.30 р.м. 
at the Hotel Kahler. The speakers at the 
dinner were H. M. Worth, M.D., who dis- 
cussed “Radiology in England” and Shao- 
hsun Wang, M.D., whose topic was “The 
Practice of Medicine in China.” 

жож ож 
CONFERENCE OF MID-WESTERN 
RADIOLOGISTS 

The Fourth Annual Clinical Conference 

of Mid-Western Radiologists will be held 


^... 


* б 


at the Brown Hotel, Louisville, Kentucky, 
on February g and 10, 1940. In the pro- 
gram emphasis is placed on the clinical as- 
pects of probfems of interest to radiolo- 
gists. Most of the presentations are to be 
given by physicians active in the practice 
of clinical medicine. The Kentucky Radio- 
logical Society is host to the Conference. 
J. C. Вкш, 


General Chatman 


CORRECTION 
In the article by E. A. Merritt on 


Report of Research and Standardization Committee 


JANUARY, 1940 
А 
“Roentgen Therapy of Cancer in the Buc- 
cal Cavity and of the Cervix Uteri" in the 
September, 1939, issue of the JouRNAL, the 
following corrections should be noted: 

The first sentence, page 418, should read 
"Radium therapy in carcinoma of the cer- 
vix uteri is almost universally recognized 
and accepted." 

Under Summary, page 420, the first line 
of the third paragraph should read “‘Infec- 
tion is controlled so that, with 1 per cent 
bicarbonate soda douches during treat- 
ment" .... 


22 


Vou. 43, No. 1 


DEPARTMENT OF TECHNIQUE 


Department Editor: ROBERT 


B. Tarr, M.D., B.S., 
Charleston, S. С. 


M.A., 105 Rutledge Ave., 








ROENTGEN MEASURE 


EMENT OF THE OBSTETRICAL 


CONJUGATE OF THE PELVIC INLET 


By PAUL C. HODGES, Pu.D., 
and JED W. 


M.D., 
PEARSON, JR., M.D. 


JANE E. HAMILTON, M.S., 


From the Division of Roentgenology, and the Department of Owstetrics, University of Chicago 
CHICAGO, ILLINOIS 


Ap importance of the roentgen meas- 
urement of the obstetrical conjugate 
of the pelvic inlet is now thoroughly estab- 
lished in obstetrics and roentgenology. 
Most workers use lateral roentgenograms, 
the methods employed for correcting for 
triangular distortion falling under three 
general heads: 

1, Correction by Means of a Sacral or 
Pubic Marker. A calibrated metal scale is 
supported above the film and parallel with 
it at a level supposed to be identical with 
the level of the sacral promontory and the 
pubic symphysis. Some workers place the 
marker in the gluteal cleft, others place it 
in front of the pubic sy mphy sis. The scale 
may be notched or perforated атт ого. ст. 
intervals, in which сазе no computations 
are needed, the calipered gross conjugate 
being laid off directly on the image of the 
marker which is used as a false centimeter 
scale. Instead of a calibrated marker one 
may use a marker with only two points on 
it, the distance between the two being 
known. Under these conditions correction 
of the gross conjugate i is accomplished by 
multiplying it with a factor F obtained 
from the equation 


where 
M = һе actual distance between the 
points on the marker 
У = Һе distance between the image of 
these points as seen in the film. 
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2. Correction by Means of Sacral or Pubic 
Measurement. When target-film distance 
(D) and table-top-film distance (e) are 
fixed and known and the distance from the 
middle of the sacrum or the pubic sym- 
physis to che top of the table (л) can be 
measured, no marker is needed, the cor- 
rection factor being obtained from a graph 


г ; . D-—(h--e 
of the equation rut о 


sible to build roentgen apparatus in which 
D and e are fixed and known; 4, however 
must be measured for each patient, and in 
our opinion if this measurement is to be 
significant it must be made by the roent- 
genologis: himself at the time the film is 
exposed. 

3. Correction by Means of Parallax. When 
suitabie apparatus is available, accurate 
measurements of the obstetrical conjugate 
may be obtained by stereoscopic triangu- 
lation, the degree of accuracy depending 
almost solely upon the precision of the ap- 
paratus and the technique of the person 
who worxs up the films. We prefer to work 
up such films by direct measurement of 
parallax’ but one may use instead a stereo- 
roentgenometer or a measuring stereoscope. 
The parallax methods are particularly 
adapzable to institutions where the volume 
of werk is large and the actual film making 
is done by technicians. They have the 
disacvantages of requiring two films rather 
than one and of requiring considerable time 


. It is pos- 
e 
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| [ GRAPH OF EQUATION "F - АТА + ТИЙ The marker is an aluminum arm carrying 
| ло лв 80 ao, | WO perforated lead discs, the perforations 
| | | 5 being тост. apart. This arm can be moved 
| € | up or down along a.rod that rises per- 
| EE |  pendicular to the plane of the table top. 
| = | The perpendicular rod may be supported 
| З | by a weighted base resting on the table top 
| 8  orit may be attached to a fitting that slides 
| € | along a rail for the attachment of other ac- 
| ? | cessories. The subject is placed in the 
| а lateral position on the roentgen table, her 
| z | legs flexed on the thighs, her thighs ex- 
| E | tended on the pelvis as far as comfort will 
2 permit. This position increases the lordosis 

z | of the spine, brings the anteroposterior 

| = diameter of the pelvic inlet more nearly 
| i parallel with the long axis of the film and 
> prevents the shadows of the thighs from 

z obscuring those of the pelvis. Either lateral 

$ view is satisfactory but with our own ap- 

& paratus it is more convenient to have the 

| BA patient lying left side down and the follow- 
TRIANGULAR DISTORTION CORRECTION FACTOR | ing description refers to the left lateral 











Fic. т. Graph for obtaining triangular distortion 
cotrection factor from surface marker for correc- 
tion of obstetrical conjugate as seen in lateral 
pelvic roentgenograms, 


for the working up of the films after they 
have been made. 


CORRECTION BY A SURFACE MARKER 


The present paper deals with a one-film 
method for the measurement of the ob- 
stetrical conjugate, in which accuracy de- 
pends largely upon the precision of the ap- 
paratus. The technician must see to it 
that the patient is in the true lateral posi- 
tion and must bring the arm of a special 
marker down until it presses firmly against 
the skin over the uppermost great tro- 
chanter, but in our opinion capable tech- 
nicians can be depended upon for these 
details. There are no measurements for the 
technician to make. The method assumes 
that the conjugate lies halfway between 
the two great trochanters but the validity 
of the measurement is affected surprisingly 
little by pelvic asymmetry even of con- 
siderable degree. 


position. 

A single 10" X 12" film is lined up so that 
its center lies approximately on an imagi- 
nary perpendicular axis passing from the 
target of the roentgen tube down through 
a point midway between the perforations 
on the marker and a point midway between 
the sacral promontory and the pubic sym- 
physis. Accuracy in this alignment of tube, 
marker, subject and sacrum facilitates 
identification of the end-points of the con- 


jugate but does not otherwise affect the 


accuracy of the measurement. As long as 
these end-points and the perforations in 
the marker can be seen the film is suitable 
for measurement. 

The g general equation for the correction 
factor is 





where 
F=correction factor fer obtaining net, 
or true conjugate from the gross оге 
distorted conjugate measured on the 


film 
D=target-film distance (in our appara- 
tus 88.5 cm.) 


A 


| ; 
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DERIVATION OF EQUATION 





Equation Explanation 
Ф 
а І . m : 20 
{ee Triangular proportion based on Figure 2. 
D~-h D 
D—À р г 
2. a=1( =) No. 1 simplified. 
D 
К D—A. А ТЫГУ NS . 
From No. 2 -—— - is a factor F which multiplied by the image 
5 ; D 
3. a=IF 
of the conjugate Z yields the crue diameter of the conjugate а. 
Ј " In most cases n= 1 but the method is correct within experimen- 
+ P =n fen tal limits over a considerable range of values of л. 
s. d=ht+f See Figure 2. 
6. d=h+ng Substituting in No. 5 the va ue of f from No. 4. 
7. g=h—e See Figure 2. 
8. d=h+nh—ne Substituting in No. 6 the value of g from No. 7. 
d+ne Т И 
9. hee No. 8 simplified. 
n-ri 
10. In symmetrical pelves where 7=1. 
° 
M y 
Loc Triangular proportion based on Figure 2. 
D-4 D ENSURE à 
D(y — M) ТТА 
12. ¢ ut No. 11 simplified. 
У 
~ 0—А : . | 
13. Bee From Equation No. 3. 
D 
e 
d+e 
D-(—— . ЖООЛУГУ С Р 
2 Substituting in No. 13 the value of 4 from No. 10. 
14. Ё 
e 
Substituting in No. 14 the value of D from No. r2. 
1. 
16. No. 15 simplified. 
" Substituting in No. 16 the values for D, e and M in our particu- 





lar apparatus. 


| Ї 
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ca Т e=distance between the upper surface 
| of the table top and the plane of the 
" | / | film (in our apparatus 4.6 cm.) - 
| E M = actual distance between the points 
MEC on the marker (in our apparatus то 
| / \ cm.) 
D / \ У = gross distance between the shadows 
p 4 е cade fou Mf | of these points as seen in the film 
i "TEN NR / | | |  _ Substituting these values, the equation 
7) 1| \ {| for our own particular apparatus becomes 
i Hs | F —0.474-F 5/ y. For convenient application 
initum a T this equation is expressed as a graph 








(Fig. 1). 
This method is the direct outgrowth of a 
Fio. 2. D, target-film distance; e, table-top-flm dis- procedure developed by us for the measure- 
tance; /, actual distance between sacral promon- ment of occipitofrontal diameter in fetal 
tory and pubic symphysis (obstetrical conjugate); skulls. We have published skull measure- 


Г, gross or distorted image of obstetrical conjugate . . . ; 
E 8 | ee ments obtained in this manner? but have 
as seen In roentgenograms; 4, height of sacrum 


and pubic symphysis above plane of film; f dis- Ot heretofore described the method of 
tance from sacral promontory and pubic symphy- making the measurements. 

sis to skin above right great trochanter (patient 

lying in left lateral position); g, distance from EXPERIMENTS 


sacral promontory and pubic symphysis to skin р ; : c 
5 pr yand] ye ee Ко Геп subjects were examined, three films 
above left great trochanter; M, distance between 


the points on a surface marker placed in contact being made in each саѕе--а Stereoscopic 
with the skin over the right great trochanter and pair for parallax and one with the tube 
arranged parallel with the plane of the film; y, dis- directly above the center of the film for the 
tance between points on the distorted image of position methods. In 9 of the cases compu- 


the marker as seen in the roentgenogram; 4, the ; 
: genog ations were made by paralla 7 5 
height of the marker above the film; D, е апа М tations е de by parallax, by means 


are fixed and known. / and y can be measured on Of the sacral marker, by sacral measure- 
the film, ment and by means of the surface marker. 


Tase І 























| | Obstetrical Conjugate in Centimeters Measured by * 
Parallax [——— „2—2 _ — 
Case Мо. used as | . | | Sacral ЖОЛИ | 
Standard | Sacral | Error | Measure- | Error | Surface | Error 
| Marker I2 mént | | Marker | 
8 Н Lid 1 ад SEN — f = "— 
l e | 12.1 | | | | 11.9 | 0; 
a | 12.1 | 12.7 +o | 12.3 | T j 12.2 | +.1 
3 | 1.4 | 11.8 +4 | 11.4 © | 1.5} 4a 
4 | io.g | 11.3 coa | 11.2 +a | 10.9 | ES 
5 | 9-9 10.2 T3 d о.о | oa | g.8 | —.1 
6 | 11.3 11.5 T | po | -3 | 11.3 | .о 
7 | 13.9 13.8 ME 14.3 ee ee 13.6 | —.3 
8 | 11.5 В | +.3 | reg | © | 2 5] © š 
9 | 12.3 | 12.6 | T3 | 12.4 | Tao d 12.2 —. 
10 | 12.3 | 12.8 +.5 12.3 | 0 | 12.1 2 
POS ORIENT i mE acs fis sides ss, ESI SION REPE qz eid E а 
ug | +. | 





Average 
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Ф 
In one case, only parallax and sacral marker 
measurements were obtained. Assuming, 
for the sake of argument, that the parallax 
measurements are an accurate indication 
of the actual measurement of the obstetri- 
cal conjugate, it was found that with the 
surface marker there was a mean error of 
—0.7; mm., with the sacral measurement a 
mean error of +1 mm., with the sacral 
marker a mean error of +3 mm. The de- 
tails are given in Table т. 


CONCLUSIONS 


1. There is presented an objective 

method for the measurement of the ob- 
stetrical conjugate of the pelvic inlet by 
means of a single lateral pelvic roentgeno- 
gram. 
“Jz. The only special apparatus needed is 
а то cm. scale that rests on the uppermost 
great trochanter supported so that it lies 
parallel with the plane of the film. 


Obstetrical Conjugate of the Pelvic Inlet 
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3. Net ог t-ue obstetrical conjugate is 
computed by measuring the conjugate as 
it appears on the film and multiplying this 
gross value by a factor F obtained from the 
equation 

zt 0-е М 
E qus 
where 
F = correction factor 
D=target-film distance 
e= table-tcp-film distance 
M = diameter of the surface marker 
y = diameter of the roentgen image of 
the sur асе marker. 
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A SIMPLE TECHNIQUE AND NEW INSTRUMENT FOR 
RAPID ROENTGEN PELVIMETRY* 


* By WILLIAM SNOW, M.D., and FREDERIC LEWIS, M.D. 


NEW YORK CITY 


І. INTRODUCTION 
S ин pelvimetry becomes more 
generally used, there is increasing need 

for a simple, coherent technique. At pres- 
ent there is an understandable skepticism 
about pelvimetry on the part of some 
obstetricians who have delivered babies 
per vaginam after a roentgenologist has 
given the opinion that they could not be so 
delivered. Obviously they could, and were. 
But should they have been? Many a family 
may be bearing the stigma of mental in- 
sufficiency in a child 
its genes, but because of cerebral trauma 
at birth. In considering this problem, due 
recognition is given the fact that soft 
tissue architecture and pelvic dynamics 
are factors in its solution. 

The requirements for a reliable system 
of pelvimetry, which this paper is designed 
to construct, are these: 

Simplicity. The method demands 
nothing beyond ordinary roentgen-ray fa- 
cilities, not even stereoscopy. Two roent- 
gen exposures of the pelvis, a centimeter 
rule, and a chart or instrument for distor- 
tion correcting are all that is necessary. 
Reading the directions is, naturally, far 
more time consuming than actually making 
the computations. 

Intelligibility. These measurements 
are not to be made by engineers, but by 
obstetricians and roentgenologists. The 
fundamental concepts are certainly com- 
prehensible to any physician who is willing 
to read the explanation. 

The accuracy of the measurements 
can usually be considered not more than 
o.s cm. out of the way. 

4. The reports are in linear distances, 
the same as those with which the obstetri- 
cian has been familiar for years. The 
following measurements are computed: 


* From the Harlem and Bronx Hospitals, New York City. 


through no fault of 


Pelvic Inlet: 

1. True conjugate or anteroposterior di- 

ameter. 

Widest transverse diameter. 

Mid. pelvis: 

1. Bisischial, or transverse 
ischial spines. 

2. Anteroposterior diameter from hollow 
of sacrum to a line even with the sym- 
physis. 

Pelvic Outlet: 

1. Tuberischial, transverse diameter. 

Posterior sagittal, anteroposterior from 

lower sacrum to middle of tuberischial 

line. 

Fetus: 

1. Circumference of skull, from which can 
be recognized the size of the fetus as 
well as its age in weeks. 


12 


diameter at 


to 


The method to be presented requires not 
more than a few minutes for completing an 
entire set of measurements and calcula. 
tions. [t is amply accurate for clinical use. 


11. FUNDAMENTAL CONCEPTS 


A man's shadow, as he walks along the 
street, may measure several feet larger 
than he, and the roentgen shadow of a pel- 
vic bone, likewise, is somewhat larger than 
the bone itself. 

How much larger is a given true conju- 
gate on the fi film, over the real, anatomic 
distance? It is self evident that if the 
roentgen tube is kept*at the same distance 
(and it always must be at Just 30 inches 
from the film with the method to be de- 
scribed), the disproportion between real 
size and size on the film will depend on the 
distance of the pelvis from the film. The 
closer the pelvis approaches to the film, 
the less will be the exaggeration of its 
size. Mathematically speaking, with similar 
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. 
triangles the bases are proportional to the 
altitudes, or: 


tube-film distance 
tube-film distance minus object-film 
distance 
image diameter 
object diameter 


The problem, then, is: How far was the 
pelvis, or that portion of it under considera- 
tion, from the film when the roentgeno- 
gram was taken? Assume it is the true 
conjugate we are measuring, and we are 
looking, therefore, at the lateral view. The 
patient was lying on her right side when 
this exposure was made: that is, the true 
conjugate was separated from the table 
by the distance from the trochanter (on 
which she was lying) to the symphysis. 
But what is this distance between tro- 
chanter and symphysis? That can be di- 
rectly measured on the other film, which 
was taken as an anteroposterior view. 

The acquired data now are: 

(a) Measured distance between pro- 
montory and svmphvsis--on the 
lateral view. 

(b) Distance of this diameter (true con- 
jugate) from the film--on the an- 
teroposterior view. 

Simple geometry as was stated yields, 
finally, the desired measurement: the true, 
anatomical diameter. 

In brief, we measure a diameter on one 
fim and determine from the other film 
just how far from the table that diameter 
lay. With these two measurements and the 
known tube-tilm distance, we can solve 
for the anatomical distance. 

The second measurement (the object- 
film distance) is called the "correction 
factor." The interposition of the soft 
tissues between, the bony parts and the 
table has been taken into account in ar- 
riving at an accurate correction factor. It 
will be quickly recognized, furthermore, 
that the correction factor is not critical— 
a difference of centimeters in the correction 
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factor represents a difference in the final 
answer of only millimeters. 


ПІ. EQUIPMENS 


The 7 Rule. In the familiar propor- 
tion foraxila, we could substitute the three 
known quantities and solve for the ana- 
tomic distance. But this would be a tire- 
some procedure, and one subject to arith- 
metic errors. There are available several 
short-cut methods for computing this 
equaticn. Since these methods were not as 
rapid and as simple as could be desired, 
we fasaroned a simplified slide-rule, de- 
signed especially for this system of pel- 
vimetry. Its use is self explanatory and 
very easy esee Fig. 3). 

If the s'ide-rule is not used: Since the 
film, when exposed through a Potter- 
Bucky iaphragm, is 5 cm. below the 
table top, this 5 cm. must be added to the 
"correct on. factor" (the object-film dis- 
tance). The roentgenogram, after all, shows 
object-t»-table-top distance; but we must 
know obiect-to-film distance. (This 5 cm. 
is neglected when using the sliderule, 
since it was added in the design of the 
instrument.) 

The Twirled Adhesive. Measuring the 
circumference of the fetal skull, as de- 
scribed later, presented mechanical diffi- 
culties. We have found it convenient to 
use the fcllowing: А zo cm. length of or- 
dinary adhesive tape, 1 cm. wide, 1s rolled 
with ics gammed side out—making а long, 
thin tube with considerable “stickiness.” 
This cen be placed along the skull edge, 
with tke film on the shadow-box, and a 
crease made to designate the length of the 
circurierence. The adhesive tape*is then 
measured on any centimeter scale. 

Crayo. It is advantageous to mark sig- 
nificav: points before measuring. "China- 
mark m and “eyebrow” pencils are very 
good. These marks can later be erased 
withcuz damage to the film. 

The Fins. The two films consist of a 
lateral and an anteroposterior view of the 
pelvis. They must include symphysis, sa- 
crum, taberosities апа trochanters. They 
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are taken with the target just 30 inches 
(76 cm.) from the film, using a Potter- 
Bucky diaphragm. Two hundred cubic 
centimeters of air in the bladder help in 
locating the posterior margin of the sym- 
physis (and incidentally, this provides 
contrast for soft tissue observations). In 





Гс. е. Lateral view of pelvis for locating measure- 
ments described in text. aat, anteroposterior di- 
ameter of pelvic inlet; cc and c!c!, guide lines for 
locating tuberischial points; bbt, posterior sagittal 
diameter of pelvic outlet; rr!, location of spines on 
lateral view of pelvis; Gc', distance from midway 
between spines rr! to table top; KK!, measure- 
ment for distance of transverse diameter of inlet 
to table top; мм!, anteroposterior diameter of mid- 
pelvis. 


the anteroposterior view, the feet should 
be together, with the toes pointing up. For 
the lateral view, it is best to center over 
the hips. 
e 
IV. TECHNIQUE OF MEASUREMENTS 


The routine for obtaining the usual 
measurements is described below in the 
sequence which has been found most prac- 
tical. Secure the "measured distance" and 
the "correction factor." If the slide-rule 
is to be used, set the arrow of the «slide 
under the proper "correction factor," and 
set the movable hair-line over the proper 
"measured diameter." Read off the ana- 
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А 
tomic ог real diameter on the “corrected 
diameter” scale. 


1. True Conjugate 
(Anteroposterior Diameter of Inlet) 


On the lateral view: Measure the shortest 
distance between the anterior margin of 
the sacral promontory and the posterior 
margin of the symphysis. This is the 
"measured diameter" (Fig. 1, aa!). 

To correct for distortion: On the antero- 
posterior view measure the distance be- 
tween the greater trochanter limits, divide 
by 2 and subtract 3 (Fig. 2, вв!). We divide 
by 2 to obtain the distance from symphysis 
to greater trochanter. We subtract 3 cm. 
because experience has shown that it is 
enlarged to this extent on the film, as 
compared to measurement on the patient. 

This number is now called the “соггес- 
tion factor." 


3 


2. Anteroposterior Diameter of Mid-pelvis 


On the lateral view: Draw a line along the 
posterior wall of the symphysis, continuing 
toward the obturator foramina. Draw a 
perpendicular to this line, from midway 
between the tip of the promontory and the 
sacrococcygeal joint. This is the ‘‘meas- 
ured diameter" (see Fig. 1, мм!). 

To correct for distortion : Correction factor 
for this is the same as for the other antero- 
posterior diameters in the midline; that is, 
the same as for the true conjugate. 


3. Posterior Sagittal 

On the lateral vie: Draw a line back- 
wards along the lower border of each ob- 
turator foramen (see Fig. 1, cc and cic). 
Where these lines pass through the poste- 
rior edges of the ischihl rami, place marks. 
These points are taken as the ischial tu- 
berosities. Mark the midpoint between 
them. Measure from this midpoint to the 
tip of the sacrum (see Fig, 1, pp'). This is 
the "measured diameter.” 

To correct for distortion: Since this diame- 
ter lies in the same plane as the true con- 
jugate, the same "correction factor" is 
used as was used for the true conjugate. 
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4. Between the Ischial Spines 
‚ On the anteroposterior view: Measure the 
distance between the spines (Fig. 2, ЕЕ!). 
This is the "measured diameter." 

To correct for distortion: On the lateral 
view, mark the two spines and the mid- 
point between them (Fig. т, rrt). Measure 
the shortest distance (Fig. 1, Go!) from 
this point to the sacrum ase line. The 
latter is a line drawn parallel to the film 
edge, touching the posterior border of the 
sacrum. 

To correct the correction factor for distor- 
tion: (In the same way that we correct the 
original diameter, we can modify the cor- 
rection factor when it is too much enlarged. 
This improves the final accuracy.) Since 
the above diameter (midpoint between 
spines to base line) is in the midplane of the 
pelvis, it may be corrected by the same 
factor as was used to correct the true 
conjugate. Using, therefore, the above di- 
ameter (midpoint between spines to base- 
line) as "measured distance," and using 
the correction factor for the true conjugate 
as "correction factor," derive the “‘cor- 
rected length." This measurement (the 
corrected length) is the "correction factor" 
for the bisischial diameter. 

5. Transverse of the Outlet 

On the anteroposterior view: Starting at 
the brim of the pelvis, and running down- 
ward longitudinally through the outer 
border of each obturator foramen, there is 
a pronounced linear density, which ap- 
pears as a heavy white line representing 
the lateral pelvic wall. With the crayon, 
extend these lines caudally, continuing 
their natural directions. Where the crayon 
lines pass through tle caudal edges of the 
ischial rami, place marks (Fig. 2, HH‘). 
These points are taken as the ischial tu- 
berosities. Measure the distance between 
them. This is the “measured diameter.” 

To correct for distortion: Since the trans- 
verse of the outlet and bisischial diameters 
ie close together, use the same "correction 
actor" as was finally used for the bisis- 
та]. 
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6. Transverse of the Inlet 


On the ateroposterior view: Measure the 
widest transverse diameter of the pelvic 
brim. This is the "measufed diameter" 
(Fig. 2, 373. 





Fig. 2. Anteroposterior view of pelvis for locating 
measurements described in text. вв!, diameter be- 
tween grater tuberosities; EE', transverse di- 
ameter of mid-pelvis at spines; ун and j'u!, guide 
lines for locating the tuberischial points; нн!, 
transverse. diameter of pelvic outlet at tuber. 
ischial pœats; 1]!, widest transverse diameter of 
pelvic inlet 


To correct for distortion: On the lateral 
view, draw a line from the promontory to 
the top o^ the symphysis. Mark the junc- 
tion of tbe posterior and middle thirds of 
this line. Measure the shortest distance 
from this point to the base line used in 
correcting the bisischial diameter (Fig. 1, 
KK!). Subtract 2 cm. (because the true 
transverse plane lies below the antero- 
posterior plane of the inlet). T 

To correct correction factor for distortion: 
Since the above diameter (junction of 
posterior and middle thirds to base line) 
is in the midplane of the pelvis, it may be 
corrected by the same factor as was used 
for correcting the true conjugate. Using 
the above diameter (junction of posterior 
and middle thirds to base line minus 2) as 
“measured distance” and using the correc- 
tion factcr for the true conjugate as “сог- 
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rection factor," derive the “corrected 
length." This measurement (the corrected 
length) is the “correction factor" for the 
transverse of fhe inlet. 


7. Circumference of Fetal Skuil 


Step A. On the anteroposterior view: 
Measure the circumference of the skull 
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using the twirled adhesive. This is the 
"measured perimeter." 

To correct for distortion: On the lateral 
view, measure the shortest distance from 
the approximate center of the skull to the 
same Pase line as was used for correcting 
the bisischial diameter. 

To correct correction factor for distortion : 
Sincg the approximate center of the skull 
lies near the midplane of the pelvis, the 
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shadow. 


same correction factor is used as was used 
for the true conjugate. Using the above 
diameter (center of skull to base line) as 
"measured distance" and using the correc- 
tion factor for the true conjugate as "cor- 
rection factor," derive the "corrected 
length." This measurement (the corrected 
length) is the "correction factor" for the 
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А 
skull circumference in the anteroposterior 
VICW. 

Step B. On the lateral view: Measure the 
circumference of the skull, using the twirled 
adhesive. This is the "measured perim- 
eter." 

To correct for distortion: On the antero- 
posterior view, measure the shortest dis- 
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Slide-rule, one face. 


ance from the outer border of a trochanter 

to a line drawn through the approximate 
center of the skull and parallel with the 
long axis of the body. (Measure from the 
trochanter on which the patient was lying 
in the lateral view.) Subtract 3 cm. This is 
the "correction factor." 

Step C. On the side of the slide-rule 
bearing red numerals, derive the “сог- 
rected perimeters" for Steps À and B, and 
average the two. This is a theoretical skull 
circumference, but conforms roughly to 
that measured post partum in the bi- 
parietal plane. Skin thickness is calculated 
into the slide-rule, so that the "corrected 
perimeter" scale reads skull circumference 
including skin. 

(It is assumed that the fetal head did 
not move appreciably in relation to the 
pelvis between the taking of the antero- 
posterior and lateral roentgen exposures.) 


8. Age of Fetus 
Place the movable hair-line over the 
determined skull circumference on the 
"corrected perimeter" scale. Read approxi- 
mate fetal age on the lowermost scale. 


V. COMMENTS 


A routine has been presented for roent- 
gen pelvimetry. It is designed for quick 
clinical use in obstetrics. It is based on 
simple geometry, and introduces a new 
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Р 
instrument, with a much simplified tech- 
nique. The instrument is a slide-rule con- 
structed specially for this system of pel- 
vimetry. . 

The method described has been evolved 
over the last several years in clinical use 
at two busy hospitals, where well over soo 
cases were examined. In many instances, 
the true conjugate was checked against 
Thom’s methods (a) in which the film is 
viewed as if by the target of the roentgen 
tube, and a plate of glass is placed in the 
plane of the patient’s inlet, (b) in which a 
notched brass centimeter rule is fastened to 
the midline of the patient when the lateral 
roentgen exposure is made. The results 
were satisfactorily alike, while our meas- 
urements were more quickly and more 
easily obtained. The Ball pelvicephalom- 
eter was used in a series of cases, but 
difficulty was encountered in following the 
curved lines on the chart. A more serious 
objection to the Ball technique, however, is 
this: that volumetric measurements are 
computed. Not only have these proved 
unreliable as indices of disproportion, but 
linear measurements would seem to be 
preferable for the obstetrician. These he 
understands, and his clinical examination 
can be easily compared with the roentgen 
report. Although it is rather difficult to 
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measure a pelvis during cesarean section, 
we had this done on two occasions and 
were satisted with the correlation. We 
have checked each of the measurements 
repeatedly on the dry skeleton, by taking 
roentgenograms with varying shifts of the 
tube. There is a liberal margin of safety 
in the placement of the pelvis, but it is 
important to obtain a fairly true lateral 
view. Despite our careful checking, we are 
aware that the highest degree of accuracy 
is not yet established, and for this reason 
we contemplate (and recommend to others 
who are interested) making roentgen ex- 
aminations of cadavers for correlation with 
the true, aratomical measurements. 

It is our hope that the simplicity and 
completeness of the method described will 
invite more clinicians and roentgenologists 
into the fidd of roentgen pelvimetry for 
guidance in their obstetrical problems. We 
feel that accurate and simple roentgen 
pelvimetry is a forward move towards 
reducing the number of cases which will 
be subjected to an unsuccessful or un- 
desirable tral of labor. For it is our*sus- 
picion that mental disease statistics may 
someday show that every labor which 
concludes wh a living baby is not neces- 
sarily, from all aspects, a "successful" 
one. 


J 
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THE BOOK-SHELF STEREOSCOPE 


Bs J. J. SINGER, M.D. . 


From Rose Lampert Graff Foundation of the Cedars of Lebanon 


Hospital Chest Service 
LOS ANGELES, CALIFORNIA 


N ORDER to obtain the best view of a 

completed roentgenogram it is neces- 
sary to place the film before a properly 
illuminated box. It has been shown that 
various densities in the film can best be 
studied with a varying degree of light in- 
tensity. The illumination at the surface of 
the box should be approximately 2coo meter 
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candles (соо foot-candles).! The light which 
emanates from the viewing box should be 
bluish-white in color. Single chest films are 
most frequently used in general work be- 
cause of the lack of stereoscopic units and 
also for reasons of economy. 

In many offices it is not always possible 
to find suitable space for a full-sized stereo- 
scopic unit. In order to conserve space it 
occurred to me that I might build a stereo- 
scopic unit into a bookcase se that the 

1 Weyl, C, and Warren, S. R., Jr. Apparatus and Technique 


for Roentgenography of the Chest. Charles C Thomas, Spring- 
field, ш, 1935, р. 54. 


ә 


illuminator could be used either as single 
light source and by adding platforms with 
tracks the entire base of the bookcase could 
be made available for the apparatus. The 
drawings (Figs. 1, 2 and 3) show the plans 
and the type of material used. 

The complete unit consisting of two 
illuminators and mirror can be arranged to 
fit into the s-foot book-shelf of usual depth 
of 14 inches. The height of the second shelf 
should be 18 inches and should be set back 
63 inches to accommodate the illuminators 
when in the closed position. 

The three units are mounted to the lower 
shelf, as shown in Figure 4, by mounting 
bases (Fig. 1) screwed to the shelf. The 
sliders (Fig. 2) fit into these bases and are 
provided with suitable stops to prevent 
being pulled out too far. The illuminators 
are mounted on the slider by a special base 
and support (Fig. 3 B and C). This base 
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is made so that the illuminators can be f Bro E f) т 
| р 
entirely removed. The mirror mount re- * 49 ed} * | 
seer d. ex. ул Р Le 
ea i Р i LETT К i Y 
quires an additional slide (Fig... 3 Mo | BET " ў 


bring the center line of the mirror in center й 
line with the illuminator or film. This mir- Е Support Far JAM 
ror mount can be made to suit other types =p € fe guired 
of mirrors. 

Operation. From closed position | (Fig. 4) a 

the slides are pulled out to maximum posi- И Pr йиш 

tion. The illuminators are turned on their add 

base to bring glass toward the mirror (Fig. | Т 
5). The mirror is placed on its slide and | J| 
further pulled out and aligned with the 
illuminators. 

The advantages of the book-shelf stereo- 
scope are that it is simple in construction: it 
takes up very little space; and it is eco- 
nomical. A 
Pow ong Ar РОР 

/ Aegured 





I wish to take this opportunity to thank Mr. K. F. 
Burkholder of the Westinghouse X-ray Company | 
for many helpful suggestions in the development of & cues D 
the apparatus. Fro. 3 








Vic. 4. Note the removable mirror behind the illuminating box on the right. The extension platforms are 
ail telescoped in the base of the bookcase. 


Vic. 5. Three platforms pulled out from the case. On the central platform 
note the mirror for stereoscopic use. 
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THE FLUOROENTGENOGRAPH 


By FRANZ J. LUST, M.D. 
NEW YORK CITY 


HE importance of fluoroscopy in the 

examination of the gastrointestinal 
tract is well recognized. The routine pro- 
cedure of first fluoroscoping and then 
taking roentgenograms in different posi- 
tions does not always satisfy. It often 
happens that certain types of movements 
of the stomach, duodenum or appendix are 
only seen during fluoroscopy. These condi- 
tions, partly physiological, partly patho- 
logical, cannot always be visualized by 
roentgenograms which are taken after 
fluoroscopy. Even if the fluoroscopy is in- 
terrupted to take a roentgenogram a cer- 
tain time must elapse until all the switches 
are set and an exposure can be made. For 
many years certain devices have been on 
the market to improve our roentgenological 
work. I have only to mention those con- 
structed by Baensch, Berg, Chaoul and 
others. Most of these appliances, however, 
work only in one position and most of them 
are constructed for exposures with the 
patient in the upright position. 

For many years we have been working 
with these cassettes, the most popular of 
which is the one constructed by Berg. With 
this outfit four exposures are made on one 
flm of the 18 by 24 cm. size. After two 
exposures are made, the cassette has to be 
taken out of the frame and put back after 
being turned upside down. As this has to be 
lone while the fluoroscopic room is dark 
the procedure is a rather difficult one. 
Another feature is that the Berg frame 
cannot be used easjly in the horizontal 
position. Some of the other attachments 
ire expensive, clumsy or difficult to handle. 

In 1936 we therefore designed an attach- 
nent to overcome some of the difficulties 
X the former ¢onstructions. Our device, 
:he fluororoentgenograph, is constructed 
is follows: there is a lead plate with an 
»pening to the right of the middle. Toward 
che patient there is a round, semispherical 
(art which serves for compression, toward 


the examining physician a small fluoro- 
scopic screen covers the opening of the 
lead plate. To the left of the fluoroscopic 
screen there is a cassette holder which 
during fluoroscopy is entirely protected by 
the lead plate. A cassette 8X 10 inches in 
size is placed in the holder. The cassette 
holder with the cassette can very easily be 
moved to the right between the opening 
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in the lead slate and the fluoroscopie screen 
as the holder runs on a rail. We are there- 
fore able te switch the cassette in its place 
in upright and in horizontal position. For 
the first exposure (right lower quadrant of 
the film), the solder with the cassette is ar- 
rested at the end of the fluoroscopic screen 
by a butten which being pushed releases 
the cassette so that the holder can be 
moved far то the right side and the second 
exposure (lft lower quadrant of the film), 
can be mace. A special device permits the 
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rotation. of the cassette in the cassette 
holder so that the other side cf the film can 
now be exposed in the same way. The en- 
tire fuororoentgenograph caa be fixed on 
a stand (see Fig. 1) or exchar ged with the 
normal fluoroscopic screen There are 
special screws to move the fluororoent- 
genograph upwards and dewnwards, so 
that it can be fixed at any angle as needed 
for special work. 
The advantages of our flueroroentgeno- 
graph are the following: 
(1) Cassettes of routine 
inches) are used. 


size (8X10 


(2) "There are four exposurcs on one film. 
Only one procedure is necessary for 
filling and developing. 

(3) The fluororoentgenograph can be 
used with anv roentgemological out- 
fit, in any position (horizontal and 
vertical). 

(4) The simplicity of construction en- 
ables easv, undisturbed work. 

(3) During the exposure ve see on the 


, fluoroscopic screen the part we are 
later to see on the film. 
(6) The rotating of the cassette is done 
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inside the fuororoentgenograph. The 
cassette need not be removed. 

The fuororoentgenograph can be 
manufactured easily by any skilled 
mechanic. 

The fluororoentgenograph is especially 
useful for work in gastroenterology. Films 
taken during filling of the stomach, of the 
movement of the cardiac portion of the 
esophagus and stomach, the question of 
motility and peristalsis of stomach, pylorus 
and duodenum are fields in which this 
attachment will be most widely used. The 
duodenal cap in its different positions 15 
especially easy to study. Films in the left 
oblique position to reveal changes in the 
anterior and posterior wall of the duode- 
num are easily taken. Until now it has 
often been difficult to visualize these parts 
as the stomach overlapped the cap in the 
left oblique position. The second part of the 
duodenum and the question of duodenitis 
can easily be studied. The same is true for 
the small intestine, appendix, colon and 
gallbladder. In our work on the mucosa of 
the colon we have already obtained good 
results with our technique. 
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Kramer, Benjamin, and Harpert, BÉLA. 
Marble bones. 1. Clinicopathologic observa- 

* tions. 4m. J. Dis. Child, April, 1939, 57, 
795-808. 


The authors report a case of the typical form 
of marble bones (osteosclerosis fragilitas gener- 
alisata, Laurell and Wallgren; Marmorknochen- 
krankheit, Albers-Schónberg; osteopetrosis, 
Karshner), with clinical, pathologic, roentgeno- 
logic and chemical data. Their case, as far as 
they could ascertain, was identical with a con- 
siderable number of those reported as to ap- 
proximate age of the patient, the roentgeno- 
graphic appearawce of the skeleton and the 
clinical course of the disease, with blindness 
and fatal termination. 

The post-mortem observations in their case 
suggest that the changes in the skeleton about 
the centers of ossification and the resulting pro- 


duction of a faulty osseous structure were the 
principal lesions. The changes in the bone 
marrow were slight and secondary, so that the 
scattered. blood-forming islands in the liver, 
spleen, kidneys and lymph nodes were perhaps 
remains from fetal life rather than part of a 
compensatory mechanism. Of the organs of in- 
ternal secretion, the thymus, the thyroid, the 
parathyroid and the adrenal glands presented 
nothing unusual, nor could any morphologic 
changes be detectec in the hypophysi® cerebri. 

Evidences of avitaminosis were present. The 
patient, three and one-half months of age, pre- 
sented a degree of rickets which they had never 
seen in one so young. The rachitic changes were 
very resistant to therapy. They also felt there 
was some evidence of possible faulty utilization 
by the patient of the antiscorbutic factor. They 
do not infer that marble bones is itself a type 
of avitaminosis. The metabolic defect, what- 
ever it Is, confers on the patient susceptibility 
to certain avitaminosis, the manifestations of 
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which are modified by the lesior characteristic 
of marble bones, which not only produces 
morphologic changes but confers a state of 
refractoriness to"ppropriate therapy. 
According to Schmidt it is desrable to 
separate the cases in which mar le bones occur 
in infancy or in early childhooc from those in 
which the condition appears leter in life. He 
contends that in the adult type of the disease 
usually the changes in the blood-form’ng organs 
and the blood (osteosclerotic anemia) dominate 
the picture, while in the childhood type the 
skeletal changes are paramount. Indeed, in the 
latter type the changes in the ossecus system 
are so progressive and severe that the afflicted 
children usually do not survive to reach com- 
plete skeletal development.—RA. S. Bromer. 


Kramer, Benjamin, Yusks, Henry, and 
Sreiner, Маттнкм M. Marble bones. n. 
Chemical analysis of bone. .fm. J. Dis. 
Child., May, 1939, 57, 1044-1057. 

The term “marble bones" refers to certain 
gross physical characteristics of the bone in 
osteopetrosis rather than to its actual chemical 
composition or to the crystai structure of its 
organc matter. Although several post-mortem 
examinations have been made in cases of this 
condition, few complete reports on the chemical 
composition of the bones are available. The 
authors’ objective in their study was (1) to 
determine the chemical comoosition of the in- 
organic material (a factual aim); (2) to provide, 
if possible, an explanation for che peculiar 
properties of this bony macerial, such as its 
roentgen and histologic appearance and its 
brittleness, and (3) to elucidate the mechanism 
of the disease. 

They report the summary and conclusions of 
their study of a case of ostecpetrosis as follows: 

“The percentage of ash, of caicium and of 
phosphogus in the bones of an infant with 
osteopetrosis, where the caaracteristic lesion 
was present, was distinctly higher than in the 
corresponding bones of a normal newly born 
infant, except in the flat benes o? the skull. 

“The ratio of residual calcium то phosphorus 
was in harmony with the idza that the calcium- 
phosphorus compound in marble bones is 
tertiary calcium phosphate. 

"In analyses of the upper and lower tibial 
epiphyses, evidence of a calcium-phosphorus 
compound having a lower ratio of calcium to 
phosphorus was obtained. 
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"When calculated in terms of acid-base 
equivalents, the total fixed base content as 
determined by electrodialysis exceeded the sum' 
of the calcium and the magnesium content by 
1.2 to 4.9 per cent. Part of this excess of base 
undoubtedly was represented by the sodium 
and potassium content of the bone. There is 
therefore no major basic component in marble 
bones which is not represented by the well 
known elements of calcium, magnesium, sodium 
and potassium. 

“The value of ә, i.e., the molecular ratio of 
calcium phosphate to calcium carbonate in the 
bones of the infant with osteopetrosis, was 
found to be approximately 2, corresponding to 
that found in normal adult bone or in the bones 
of rachitic infants, i.e., has more carbonate 
than bones of normal infants of the same age. 

“There was a satisfactory agreement between 
the ash content as determined by heating dried 
fat-free bone at soo C. and the ash content 
calculated on the assumption that calcium and 
magnesium exist as carbonates and that phos- 
phorus is present as tertiary calcium phosphate. 
On the same assumption, determination of the 
acid-base balance showed a slightly positive 
base balance. 

“The significant findings therefore are a 
higher carbonate content and hypermineraliza- 
tion. À high carbonate content is also present 
in adult and rachitic bone and may account for 
the increased fragility. Hypermineralization is 
a finding inconsistent with the diagnosis of 
rickets. It is therefore likely that the com- 
bination of high carbonate content and hyper- 
mineralization characterizes the mineral con- 
tent of marble bones."-—R. S. Bromer. P 
Атѕлтт, Корхеү F. Acute osteomyelitis of a 

vertebral body following compression frac- 

ture. Y. Bone & Joint Surg., April, 1939, 27, 

346-352. 

Atsatt reports a case of compression fracture 
of the body of the second lumbar vertebra. On 
this primary lesion was superimposed a second- 
ary hematogenous infection which was localized 
within the fractured vertebral body. He be- 
lieves that this is the first case to be reported 
of an acute osteomyelitis déveloping at the 
site of a recent compression fracture. 

The hematogenous infection was caused by 
a streptococcus, possibly metastatic from a 
gingivitis. The treatment was conservative 
with sulfanilamide medication, which was ap- 
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parently successful until an overwhelming 
acute pyelonephritis deranged the patient's 
Mesistance and brought about a fatal termina- 
tion. 

Tuberculosis and the Charcot type of de- 
generative and reparative lesion of the spine 
had to be excluded in the differential diagnosis. 
Infective agents other than the streptococcus 
which were considered were the Bacillus 
typhosus, Bacillus melitensis, Staphylococcus 
albus and the pneumococcus. Post-mortem 
smears showed a few degenerate-appearing 
streptococci, and post-mortem cultures from 
the abscess (retroperitoneal, along the spine) 
proved the validity of the assumption that the 
Streptococcus beta haemolyticus was the invading 
organism, and indicated that the treatment had 
been correct as far as medication was concerned. 
The outcome with surgery might have been 
better, however.—R. S. Bromer. 


GeESCHICKTER, CuanuüEs F., and Maserirz, 
I. H. Skeletal metastasis in cancer. ў. Bone 
< Joint Surg., April, 1939, 27, 314-322. 
This article is based on a collection of 5,739 

cases of carcinomata arising from various 

organs. Its purpose, the authors state, is to 
emphasize the incidence of skeletal metastasis 

in which there is no clinical evidence of a 

primary lesion, and to submit other data rela- 

tive to osseous invasion by metastatic carci- 
noma. There were 356 cases in which carci- 
nomata metastasized to bone. The primary 
source of the metastasis was definitely. de- 
termined clinically in 296 instances. In бо 
cases, or 16.8 per cent, however, there was no 
chinical evidence as to the source of the primary 
growth. The first indications of disease in this 
group of metastases of unknown origin were 
symptoms referable to the skeletal system. 
“Rheumatic pain” was a common complaint, 
and in several instances the patients were 
treated for arthritis. In 1 case a mass was 
palpated in the neck, And this later proved to 
be a lymph-node metastasis; in the remaining 
sg cases there were no subjective or objective 
findings referable to other systems. Patholog- 

ical fractures occurred in 19 instances, or 31.6 

per cent, and solitary lesions in 34, or 66.6 

per cent. The bones involved, in order of fre- 

quency, were: femur, spine, humerus, pelvis, 
ribs, skull and other bones to a lesser degree. 

The diagnosis in each instance was dependent 

on microscopic study of sections removed at 
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biopsy. In sections with typical histological 
changes of àrpernephroma, it was possible to 
determine the-source of the metastatic lesion on 
the microsco»ic evidence. Ine the remaining 
cases a diagncsis of metastatic carcinoma could 
definitely be made from the sections, but no 
opinions were ventured as to the possible 
sources of the lesions. 

The roentgenographic changes in metastatic 
carcinoma уату. The lesion is often solitary 
and may simeiate many types of bone affec- 
tions. It тау >resent a localized area of osteo- 
porosis and resemble the osteolytic variety of 
osteogenic sa-coma, or a patchy sclerosis 
and resembie the sclerotic type. Similarly, 
multiple lesoas of carcinoma may simulate 
those of Hodgzin's disease, the leukemias, and 
multiple myelama, making it impossible to dif- 
ferentiate the various affections roentgenologi- 
cally. Ewing’s sarcoma, chronic osteomyelitis, 
syphilis, tubesculosis, osteitis fibrosa cystica, 
and other tumors of bone may closely resemble 
lesions of carc moma. 

The prostats is the most common source of 
skeletal metastasis; the breast, second; the 
kidney, third, while the stomach, lung, thyroid 
and other organs are involved less frequently 
and in the order given. The size of the primary 
lesion is no inlex of the probability of metas- 
tasis. Metastetic involvement of bone may 
occur many vears following the primary opera- 
tion, and in the series reported in this article, 
breast cancer skeletal metastasis was observed 
as late as 18.2; years postoperatively. Irradia- 
tion of the osseous lesions relieves pain and 
prolongs the lie of the patient.—R. S. Bromer. 





Rankin, Josx ©. Adamantinoma of the tibia. 
У. Bone Joint Surg, April, 1939, 27, 
415-432. 

Adamantiroma is an epithelial tumor which 
arises from the enamel organ of the tgeth and 
ordinarily occurs in either the maxilla or the 
mandible. There have been reported a compara- 
tively large number of cases in this location. 
Occasional cases of the condition occurring in 
the region of tae pituitary gland have been re- 
corded. One case involving the ovary has been 
reported by Thoma. In the remaining reported 
cases the adarmantinomata have occurred in 
the tibia. The author's case is the eleventh 
instance of its occurrence in the tibia reported 
in the general Bterature and the sixth to be 
found in the American literature. 
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The theories of the etiology o^ tibial adaman- 
tinomata are very intersting, Fut by no means 
proved at the present time. In general, two 
theories have baen advanced. The first is that 
from early fetal life there has been a cell-rest 
in the tibia, which becomes activated in later 
life to form one of these tumors. The second 15 
that, due to trauma or for some other reason, 
epithelium is implanted into the periosteum and 
later develops into adamantiromatous tissue. 

Clinical and roentgenograpl ic examinations 
are insufficient for establishing. a diagnosis. 
Even on histological examination the diagnosis 
is not clear-cut, as is shown in he author's case 
and in other reported cases. Adamanrinoma is a 
slow-growing tumor, which coes rot metas- 
tasize, but recurs unless completely removed. 
The time of recurrence vares from a few 
months to several years. Rankin beheves that, 
if the growth is not too extens ve, it can be re- 
moved completelv at the first operation. by 
radical saucerization and cucettement. If a 
second operation is necessarr, the operation 
which he describes in this pzper is certainly 
superior to an amputation. 

The roentgenographic appearance of the 
lesion in the tibia was an intramedullarv, 
multilocular expanding tumor without any pro- 
liferation or thickening of tke periosteum.— 
R. S. Bromer. 


KLEINBERG, Samuet. Malignant giant-cell 
tumor of bone. ў. Bone & Foint Surg., April, 
1939, 27, 433-441. 


Kleinberg states that it has been variously 
estimated that from 3.5 to 15 per cent of giant 
cell tumors of bone undergo malignant change. 
Sufficient evidence, he believes, has now ac- 
cumulated in the literature to emphasize this 
unfortunate possibility. If a g ant cell tumor is 
not treated and continues its natural develop- 
ment, ae many did several generations ago 
before the opportunities for treatment were 
appreciated, it may spontaneously regress and 
disappear, but in the majori-y of cases it in- 
creases in size and the patiert succumbs from 
hemorrhage or sepsis. In no iastance of an un- 
treated case is there a record ef the appearance 
of malignancy or pulmonary metastasis. How- 
ever, in recent years, few, if any, such tumors go 
untreated, and many are subjected to vigorous, 
repeated, and not infrequent y often repeated 
treatments. The supervention of malignancy 
has been recorded only in such treated cases. 
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It is admitted that the customary conservative 
methods of irradiation or surgery, alone or 
combined, are successful in the majority of 
cases, but Kleinberg thinks malignant trans- 
formation in the remainder should be pre- 
vented if possible. 

A reasonably accurate diagnosis, without 
biopsy, can be made, based on the history, age 
of the patient, location of the lesion, and the 
roentgenographic appearance. These elements 
suffice 1n the majority of cases, but, because of 
the fact that they are variable, a positive diag- 
nosis is not really possible without a biopsy. In 
the author's experience, he cannot recall a single 
instance of either a benign or a malignant 
tumor in which a simple, surgicallv well 
plarned biopsy has caused any untoward symp- 
toms, aggravation, or progression of the 
disease. 

In his patient the lesion. was located in the 
distal end of the tibia. From the history of the 
comparatively long course of the illness Klein- 
berg assumes that it was originally a benign 
giart cell tumor, It is difficult to speculate, he 
says, when malignancy set in. Although there 
was a history of injury subsequent to which 
the patient became acutely aware of the tibial 
lesion, yet for months previously he had fre- 
quently felt a twinge of pain in the leg. As the 
patent indulged in many athletic sports, per- 
haps he had injured the leg on many occasions 
and in that manner had stimulated the malig- 
nant change. It may be permissible to believe 
that the lesion may have had a low grade of 
malignancy originally, which was further at- 
tenuated but not entirely destroyed by inten- 
sive irradiation, and that subsequent minor 
traumata excited a full development of 
malignancy. Appreciating that many giant cell 
tumors of bone have been cured by irradiation, 
nevertheless Kleinberg feels that a more satis- 
factory procedure in his case, which was readily 
accessible to surgery, would have been thorough 
removal of the tumor tigsue, supplemented by 
cauterization of the wound. This was advised 
by the surgeon, originally consulted by his 
patient. Knowing through abundant evidence, 
that a giant cell tumor of bone may become 
malignant and prove fatal, heis convinced that 
when a giant cell tumor can be treated surgi- 
cal'y it should be completely excised at the 
earliest. opportunity. Furthermore, in order 
that there shall be no doubt about the diag- 
nosis, which cannot be diagnosed with certainty 
from the roentgenographic appearance alone, 
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biopsy ought to be performed in every acces- 

ible lesion which may be a giant cell tumor. 
Ke believes irradiation should be reserved for 
iant cell tumors of inaccessible bones.—R. $. 
lromer. 


BLOOD AND LYMPH SYSTEM 


Jimrza, А., and JAEGER, W. Arterielle Ob- 
literationen der unteren Extremitäten bei 
der Arteriosklerose und bei der Endangitis 
obliterans. (Arterial obliterations of the 
lower extremities in arteriosclerosis and en- 
dangitis obliterans.) Fortschr. a. d. Geb. 
Réntgenstrahlen, July, 1939, бо, 65-68. 


"These observations are based on 200 cases 
aving "total arteriograms." The technique 
onsists in the use of a film 20X 9o cm. in size. 
vhich is exposed in two sections. The upper 
ialf nearer the site of injection is exposed first 
vith the lower half covered, then when the 
ontrast medium has reached the lower leg 
he procedure is reversed. Thorotrast is pre- 
erred to the organic iodine preparations and 
io injurious effects of its use have been ob- 
erved. Arteriosclerotic vessels usually appear 
lilated and tortuous with irregularities of the 
nner wall which may contain calcium. The 
ressels of endangitis appear straight and nar- 
ow with smooth walls and spindle shaped 
onstrictions. In Raynaud's gangrene there is 
10 alteration of the large vessels. True obstruc- 
ion due to disease of the vessel wall is recog- 
uzed (1) when there is a sudden interruption 
of the vessel lumen, (2) when the interruption 
ias a sharp border and shows no dilution of the 
nedium and (3) when the interruption cor- 
‘gsponds to evidence of a collateral circulation. 
Phe extent and size of the collateral circulation 
s an index of the duration of the obstruction. 
The number, form and extent of the obstruc- 
ions are not characteristic but obstructions 
lue to arteriosclerosis tend to occur in the 
ower femoral and popliteal arteries while those 
of endangitis obliterans are more common in 
‘he upper portion of the femoral artery. Surgi- 
cal extirpation of the obstruction together with 
other conservative measures yields good re- 
ults.—JF. A. Evans, Fr. 


ROENTGEN AND RADIUM THERAPY 


Nirzag, K., and Ivex, H. Über die Protra- 
hierung der Róntgendosis. (Protraction of 
the roentgen dose.) Strahlentherapie, 1938, 
62, 91—108. 
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The question of dosage of roentgen rays has 
been studied for along time on plants of various 
types. These atthors also utilized plants for 
their studies wEich were carried out between 
1934 and 193s. The plants were tobacco, 
tomatoes, soya beans, maize, dry seeds and 
germinated tissae. When the protracted dose 
was used it was found that for dry seeds there 
was obtained a simple summation of the dose 
according to the Bunsen-Roscoe law while for 
germinated tissie the Schwarzschild’s law was 
found applicable. Most of the experiments were 
carried out on tobacco which was found es- 
pecially suitable for this purpose, in considera- 
tion of the lonz observation periods of two to 
three months necessary when this method is 
employed. 

In the irrad ation of germinated tissue nu- 
merous constently recurring, and therefore 
typical accomoanying phenomena associated 
with a disturbance in growth were observed. 
In the maize =xperiments peculiar changes of 
the condition «f the blossom and fruits as well 
as a splitting of the fruit bulbs were found. 
Some growth deviations were observed which 
could be produced also by other external factors 
such as manaring and heat or by internal 
factors such zs bastardization. 

In the toba: co largely employed for disse ex- 
periments a series of anomalies were demon- 
strable depercling on the degree of кузе 
dosage. The germinal layers presented only 
slight changes. On the buds, however, even 
minute doses produced anomalies which, when 
followed up 5y irradiation with larger doses, 
developed inco pronounced striking deformi- 
ties. On the kasis of the results obtained from a 
study of the »rotracted effect of roentgen rays 
on tobacco aad other plants it may be stated 
that the resu ts clearly show the significance of 
a further follow up study of the injuries result- 
ing from the irradiation as contrasted with the 
injuries resu ting from a single irradiation. This 
type of study isespecially valuable for the deter- 
mination of ће protracted fractionated roent- 
gen dose. It will be desirable to carry out similar 
experiments on other types of plants, but even 
these limited experiments are of great signifi- 
cance for da.ly practice where roentgen irradia- 
tion 15 used. — 5. Schwartzman. 


Jovis, I. Die Behandlung des metastatischen 
Krebses der Halslymphdrüsen. (Treatment 
of metastatic carcinoma of the cervical lymph 
glands.) strahlentherapie, 1938, 62, 262-286. 


\ 
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1. Not all palpable glands are carcinomatous; 
on the other hand, a metastasis may remain 
non-palpable for a long time. The clinica! 
examination thérefore permits a recognition of 
the true character of the glaads orly in a small 
percentage of the cases; in cansideration of the 
above, one must assume tie exstence of a 
metastasis and the cervical region should be 
treated even where there are ao palpable 
glands. 

2. The necessary prophylectic treatment of 
Group 1 must be recognized. The methods em- 
ployed vary. Surgeons recommend an extensive 
operation; radiologists, on the other hand, do 
not favor this disfiguring operation and such 
pathologists as Ewing suppor this view. Jovin 
varies his procedure from cas? to case depend- 
ing on the type of primary tumor, on the 
general condition of the patient, on the cure 
of the primary tumor, etc. This method of 
procedure, however, requires great clinical 
experience. 

3. The method of treatment of cases belong- 
ing to Group 11 varies in the different institu- 
tions. Quick, Bervin and ether American 
authors recommend postoperative irradiation; 
Simons and Fischel do not adve postoperative 
irradiation. At present most authors use the 
surgical method of treatmert of glandular 
metastasis preceded by radiation treatment. 
The operation must be carried out under the 
rules of cellular asepsis; it must be sufficiently 
extensive in order to permit the removal of the 
muscles, aponeurosis, vessels and giands “еп 
bloc." Jovin is of the opinion that the post- 
operative irradiation is very useful and should 
be systematically employed. 

4. Most authors agree as to the method of 
treatment of carcinoma of Group 1. In these 
cases the operation is useless and actually 
dangerous. The chance of a saccessful post- 
operative irradiation following ап incomplete 
operatidh is minimal. Only exceptionally is it 
possible to decrease inoperable glands by ir- 
radiation and render them operable. In cases of 
this type radiation therapy alore must be re- 
sorted to as a palliative measure. The following 
principles are recommended by his author for 
the treatment of glandular metastasis in the 
region of the neck: 

Group 1. Observation, exterral radium or 
roentgen therapy, operation, operation and ir- 
radiation, depending on the giver case. 

Group и. Operation. In borde- line cases of 
operability, irradiation before the operation 
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and then operation. External radium or roent- 
gen therapy for technically operable cases but 
where the operation cannot be carried out 
because of poor general condition. Postopera- 
tive irradiation in each case. 

Group ut. Radium or roentgen therapy. 
d. S. Schwartzman. 


Gajzaco, E. Die Bedeutung der Röntgen- 
schwachbestrahlung in der Gynäkologie. 
(The significance of weak roentgen radiation 
in gynecology.) Strahlentherapie, 1938, 62, 
167-173. 


In gynecology there are three indications for 
the inflammation inhibiting roentgen irradia- 
tion: mastitis, thrombosis and adnexitis. Of 
these three diseases best results are obtained 
from the roentgen radiation in the treatment of 
mastitis. The significance of these favorable 
results is accentuated by the fact that mastitis 
is a very frequent affection. It is generally 
known that the sensitiveness of the functional 
mammary gland towards pyogenic organisms 
is increased especially since a milk congestion 
alone is sufficient for the production of an 
affection. The danger is increased as a result of 
the fact that during breast feeding the nipples 
may not be properly cared for; cracks develop 
which serve as a portal of entry for the pyo- 
genic organisms; because of the above, mastitis 
is a very frequent disease. 

Roentgen irradiation of mastitis was em- 
ployed for the first time about fifteen years ago 
Heidenhain and Fried were the first to mention 
the roentgen treatment of inflammatory dis- 
eases at the German Surgical Congress in 1924. 
Since then the subject has been extensively 
studied by many authors. In the course of the 
last seven years this author carried out 150 ir- 
radiations of the mammary gland. The dose 
used per radiation field of 8X10 ст. up to 
15 X1§ cm. square, was $0 to 150 г, individual- 
ized according to the depth of the disease focus. 
This dosage would come under the designation 
of "weak" radiation. 

Even though the nature of the effect of these 
rays is not clearly known, nevertheless in most 
of the cases treated a curative effect was ob- 
tained. As yet no satisfactory explanation can 
be offered in regard to the mechanism of action. 
Under the influence of the roentgen irradiation 
there occurs an immediate or very prompt dis- 
appearance of pain. Together with the above 
there occurs an improvement of the general 
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its volume and a spherical contour in the 
presence.of satisfactory collapse of the sur- 


' rounding lung, and particularly if it should 


seem to increase in diameter, obstruction of 
its bronchus may be suspected. This has 
been called the “tension” or "tennis ball" 

















• I. Minor roentgenologic evidence of pulmonary 
tuberculosis with persistent positive sputum 
rhonchi, wheeze and dyspnea. 


Case 1. G. B., female, aged thirty-seven, No. 


366737 (Barnwell, Littig and Culp’s Case 6). 
“Influenza,” January, 1935, with cough and 


fever to 102° F. Cough persisted, slightly pro- 
ductive. Tubercle bacilli were reported by her 
referring physician in May, 1935, although 
chest roentgenogram was said to have shown 
no lesion. Huskiness of voice, shortness of 
breath and “rattles” in the chest had been 
noted for a month before admission (August, 
1935). 

Roentgenogram, August 14, 1935 (Fig. 1a): 
Minimal pulmonary tuberculosis, left apex. 

Physical examination on admission revealed 
palpable rhonchi over the left chest, with 
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wheezes and res, the last being coarse in the 
axilla and base; sputum 40-50 gm. daily (ex- 
cessive for extent of apparent lesion), positive; 
vital capacity 1,800 cc. 

Bronchoscopy (Dr. Samson), August 30, 
1935: Active ulcerative tuberculous tracheo- 
bronchitis with slight stenosis of the left 

















cavity. bronchus at its orifice. 
Tage I 
| CLINICAL SYMPTOMS 
| с i. nad Cough, | 
ROENTGENOGRAPHIC | | C Cough | Cough | Wes Couch, | Wheeze, Total 
CHANGES . Rhonchi: uA and | and D | ae Dy ѕрпеа, Fre- 
| | OMY Dyspnea Wheeze | p» C and and | quency 
| | гаа уаповіѕ! Cyanosi 
Atelectasis | | 13 I 6 б | 1 i 3 | 30 
Spontaneous intermittent | | | | | | | | 
atelectasis 2 | 1 1 1 2 o i o | 5 
Extent of roentgen pathol. | | 
$. ogy not compatible with | | | 
“clinical course | 6 4 о. d <2 2 o 2 | т 
Degree of collapse greater | | 
than expected from evi- | | | | 
: | | 1 | i 
dent lesion | 3 7h. 3 3. uw g | a o а ] g 
Sudden increased atelecta- | ..- | | I % 
sis with collapse therapy o | о o | 2 o | t 4 
Visible changes in bronchi sib) бб o , 3 z(rb) alib) о 13 
Oechsli sign 2 i 2 | o he og i [тб 11. 6 & 
i H { 
а ball"? cavity | MEC. боз 2 
(1b) indicates number of patients having had bronchograms. 
In illustration we present the following Roentgenograms: September 17, 1935 (Fig. 
cases from this series: 16): parenchymal infiltration (possibly an 


early lesion) appeared in the left mid-axilla, 
3rd—sth ribs, as well as the former lesion in the 
ist interspace, anteriorly. October 18, 1935 
(Fig. тс): mediastinal shift to the left, paren- 
chymal lesion rot changed. This suggested an} 
early obstructiem of the bronchus. November‘ 
11, 1935 (Fig. 142: gross atelectasis of left lung. 
The patient hac described a left pleuritic pain, 
three days previously. Sputum 30 gm. daily, 
positive. 


Comment. This case demonstrates the 
rapid changes which may occur, although 
upon the inital examination a relatively 
minor lesion was in evidence. Roentgen 
therapy had been administered in Septem- 
ber and again on November 7. It probably 
had little to de with the changes observed. 
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Vic. 1. Casei, a, August 14, 1938: minimal pulmonary tuberculosis, left apex. 4, September 17, 1935: paren- 
chymal infiltration, possible early atelectasis, left 3rd-sth ribs in the axilla, in addition to former lesion 


in the apex. с, October 18, тд: 


meciastinal shift to the left, parenchymal lesion not markedly changed; 


suggestive of early bronchial oostruczion. d, November : 1, 1935: gross atelectasis of left lung. 


(This patient is now dead; pneumothorax 
was induced with good response for a few 
months. Then followed periods of bron- 
chial obstruction with higa fever, relieved 
by evacuation of the retuned secretions 
through the bronchoscope Terminally the 
disease ruptured into the pleural space, re- 
sulting in an empyema, bronchopleural 
fistula and death.) 


. 

IT. Spontaneous intermittent atelectasis. 

Case п. D. K., male, aged nine, No. 386044. 
A school survey reported a positive tuberculin 
skin test in the spring of 1935, and "chronic 
fibroid tuberculosis" in a chest roentgenogram 
of August 1, 1935. (This film was not available 
for comparison.) Admitted July 26, 1936, for 
trcatment of tuberculosis of the left hip joint. 

No signs or symptoms of pulmonary tu- 
berculosis were noted in the history (save the 


Re 


‚ Fic. 2. Case n, а, July 27, 1936: atelectasis of superior lobe. 4, January 18, 19, 
recurrent atelectasis. d, June 14, 1933: re-aeration. 


с, March 30, 1937: 


oentgenologic report and diagnosis). No record 
s to be found of stomach washings or sputum 
yaving been obtained or examined. (However 
:he roentgenologic changes are almost classical 
or this type, hence the inclusion. here.) 
Roentgenograms of July 27, 1936; January 
18, 1937; March 30, 1937; and June 14, 1935 
Figs. 2а, 6, c, and d, respectively) demonstrate 
che fluctuating atelectasis of the right superior 
obe. There was unquestioned evidence of loss 
of aeration, reduced volume with shift of the 
accessory fissure upward followed by partial 
‘e-aeration and improved volume. The atel- 
sctasis recurred followed by subsequent re- 
aeration. It is improbable that an hilar aden- 
ypathy could have induced such changes, par- 
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:7: partial re-aeration,. 






ticularly without eviderze of such nodular 


mass upon the roentgenogram. 

This case must therefore be considered 
as one of stenosis of the superior brenchus, 
probably of the hyperplastic type of tu- 
berculous bronchitis. 

ПІ. Excessive reduction cf volume and air 
content with collapse therapy, ta reference to the 
extent of roenigenographic evrtence of disease. 

(a) Following phrenicectomy: 

Case 1и. L. H., female, aged twenty-seven, 
No. 309768 (Barnwell, Littig and Culp’s Case 
4). Ease of fatigue and weakness for two to 
three years hac been accompa ved by attacks of 
wheezing, dyspnea and cough for the last 
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Vic. 3. Case m. а, Merch то, 1933: moderately advanced right pulmonary tuberculosis; partial atelectasis 
of the superior lobe, right. 4, March 29, 1933: some improvement in aeration. с, August 30, 1933: int 
creased atelectasis ollowing phrenicectomy. 7, September 29, 1931: some improved aeration of superior 
lobe, but persistent atelectasis of median apical segment. 


eighteen months. All symptoms increased dur- 
ing гће смо months prior to admission. 

Upon examinatwon there were rhonchi, rales 
and friction rub ia the right thorax with dull- 
ness in the posterior apex; 5-10 gm. sputum 
daily, positive’ for acid-fast organisms, although 
they were not numerous. 

Roentgenograris: March то, 1933 (Fig. 
34): moderately advanced right pulmonary 
tuberculosis with elevation of the accessory 
fissure, partial г telectasis of the superior lobe. 
March 29, 1932 (Fig. 34): some improvement 
in aeration, 

Right temperary phrenicectomy, April 11, 


1933, was followed by a sharp recurrence and 
increase in the atelectasis of the superior lobe. 
The symptoms did not improve, although the 
sputum for a time contained no acid-fast bacilli. 
(A rapid shift from positive to negative sputum 
in the presence of moderately extensive tubercu- 
losis must suggest a block of the bronchus 
from the involved area.) 

Roentgenogram of August*3o, 1933 (Fig. 3c) 
demonstrates the atelectasis of the period fol- 
lowing the phrenicectomy. 

Bronchoscopy, September 6, 1933: extensive 


tuberculous tracheobronchitis with stenosis of 


the right bronchus, some stenosis of the left but 


* 
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dmitting the bronchoscope. Several small ul- 
erative lesions along the thickened mucosa. 
Roentgenogram of September 29, 1933 (Fig. 
d) revealed some i improvement of the aeration 
1 the superior lobe, but a persistent atelectasis 
f the median apical segment. 

Symptoms were somewhat improved after 
1e expectoration of a bronchial plug, about 7 
im. in diameter, early in October. 


Comment. The clinical and roentgeno- 
gic signs correspond rather closely in this 
ase. The patient obtained greater benefit 
s regards alleviation of symptoms after 
ronchoscopy than from the phrenicec- 
эту. 
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Vic. 4. Case 1v. a, August 30, 1933: mediastinal 
shift to left. Excavation in left lateral lung 
field. ?Atelectasis of left inferior lobe, 4, Sep- 
tember 27, 1953: pneumothorax with sub- 
total compression of lung. Correction of 
mediastinal shit, Persistent tension cavity. 
c, Septembe> 13, 1936: subtotal atelectasis 
of left lung with mediastinal shift. Note dis- 
torted stenosed eft bronchus. 





In this case, also, there was broncho- 
scopic evidence of left bronchus involve- 
ment with no gsoss roentgenographic evi- 
dence of materiai change, a not uncommon 
feature of the disease. (The patient was last 
seen in the summer of 1938. She had no 
cyanosis, looked well. Right upper lobe 
was still reduced in volume, but improved 
in aeration. Rigat diaphragm high but 
functioning with алей excursion.) 





(6) Continued suétatal atelectasis of a whole 
lung following abandonment of a pneumothorax, 
tension or "tennis bad" cavity: 

M. L. 


Case 1v. ‚ femele, aged fifty-four, No. 
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320117. No record of physical findings et time 
of initial roentgenogram. 

August 30, 1933 (Fig. да): heart anc medi- 
astinum shifted tb left with some elevation of 
the left diaphragm, thin-walled, spherical 
cavity in the lateral lung field, plane of the 
second interspace and third rib, anteriorly. 
Atelectasis of left inferior lobe suggested on the 
films, not positively demonstrated at the time. 

September 27, 1933 (Fig. 42): pneumothorax 
had induced a Шш atelectasis of the lung, 
some apical adhesions suspended it ‘rom the 
pleural dome. The mediastinal shift was cor- 
rected. Although there were no evklent ad- 
hesions arising over the cavity to suspend it, 
and it had shifted in position with the lung in 
collapse, the cavity maintained 
spherical or "tennis ball" contour. (This type 
of excavation, with insufficient permheral in- 
filtration to produce a rigid wall, we mow believe 
to be suggestive of bronchial obstruction.) 

Pneumothorax was lost when the patient re- 
turned home, п further hospitalization or 
sanitarium care, the upper lobe re-expanded but 
Е the Кан 

In July, 1935, a left temporary phrenicectomy 
was accomplished, the sputum becoming nega- 
tive Tor a time, but the patient subsequently 
complained of cough and wheezing. A rapid 
reduction in volume of the superior lobe as well 
as the lower was observed at that time, arous- 
ing suspicion of bronchial obstruction. 

She returned in March, 1936, with com- 
plaints of cough and wheezing following a 
"cold" accompanied by sore throat, pleuritic 
pain and blood-streaked sputum the preceding 
month. The entire left chest was dull, with de- 
creased breath and voice souncs and tactile 
fremitus. À few post-tussive ráles were heard. 
The sputum was again positive. 

_ Bronchoscopy, March 14, 1935, revealed an 
ulcerative and partially stenotie left tubercu- 
lous bronchitis. 

She made an uneventful recovery from a 
cholecystectomy for cholecystitis with chole- 
lithiasis in July, 1936. Sputum was positive at 
that time, but she refused any chest therapy. 
Vital capacity 1,300 ce., sedimentation index 
0.9 mm. per minute. 

The roentgenogram o? September 13, 1936 
(Fig. 4c) presents a gross shift of the medi- 
astinum into the left hemithorax, elevation of 
the left diaphragm and subtetal atelectasis of 
the left lung. The distorted, stenosed left 


its size and 
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'irtue of its air content 
compact airless lung. 


bronchus is visible by 
in the 

Comment. In retrospect, the tuberculous’ 
bronchitis should have been suspected in 
1933 because of the atelectasis. The later 
disappearance of the cavity was probably 
the result of the completion of its bronchial 
stenosis during the period of the pneumo- 
thorax. 

(с) Compression of lung about multiple thin- 
wallea cavities by pneumothorax, persistence of 


sputum, subsequent demonstration of bronchial 
stenosis. 
Case v. W. B., male, aged twenty-one, No. 





345722. Ease of fatigue, chronic "cold" for one 
year, accompanied by a dry cough becoming 
productive three months before admission. Loss 
of 20 pounds in weight. Physical examination 
reported negative, except for grossly tenacious, 
purulent sputum containing 25-100 acid-fast 
bacilli per high-power field. 

Admission roentgenogram, September 24, 
1934 (Fig. а): multiple, thin-walled cavities 
withother minimal parenchymal and peritruncal 
infiltration in the left lung. Far-advanced pul- 
menary tuberculosis, left. 

Pneumothorax, instituted early in October, 
compressed the lung about these cavities, which 
retained their size and spherical contour for 
some time (Fig. 54, October 10, 1934). 

Although the patient gained weight, and the 
lung was progressively compressed under 
sanitarium care, the sputum remained positive 
and of the same quantity, Subtotal atelec- 
tasis of the lung was demonstrated in the 
roentgenogram of April 17, 1935 (Fig. $e). * 

Bronchoscopy on August 3, 1935, revealed 
marked, pliable, exuberant granulation tissue, 
bleeding readily, in the left bronchus, whose 
iumen was reduced to 5 mm. or less. 

Concentrated sputum specimens remained 
positive, and in April, 1936, the amount of 
sputum had increased with increase in numbers 
of bacilli. Cough had increased. 

Bronchogram on April 3, 1936 (Fig. 50) 
demonstrated the marked stenosis of the left 
bronchus just distal to the carina tracheae, 
with more or less deformitt of the lumen of e 
the lesser bronchi. The lung remained com- 
pressed. Considerable effusion had developed 
in the pleural space. 

Throughout the subsequent course of the 
patient's illness, his recurrent periods of in- 
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16. 5. Case у. a, September 24, 1934: far advanced left pulmonary tul» 
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alosis with multiple apparent 





cavities. й, October 10, 1934: persistent multiple excavations with rera ning lung compressed about 
them by pneumothorax. с, April 17, 1935: subtotal atelectasis; sputum still positive. d, April 3, 1936: 
bronchographic demonstration of stenosis of left bronchus. 


e 
reased malaise and elevation in temperature 
еге relieved by bronchoscopic drainage of the 
tenotic left bronchus. Ulceration was observed 
n December 2, 1936. 


Comment. The apparent minimal in- 


volvement of the ‘ung in the early period 
(except for the excevations), the persistence 
of the spheroid contour of the latter after 
pneumothorax vas instituted with greater 
initial compression of the relatively unin- 
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Fic. 6. Case vi. a 





, March 8, 1934: minimal parenchymal lesion, left mid-axillary lung. й 


FrsRCARY, £940 


ба 


, May 8, 1934: 


marked compression of left] ing by pneumothorax; interpleural adhesions, с, August 8, 19, d: re- expansion 


of inferior lobe following pneumonolysis, but increased dyspnea. 


wheezing persisted. 


volved parenchyma than then excavated, 
the persistence of sputum in amount and 
charaeter in spite of this collapse are 
strongly suggestive of oronchial involve- 
ment. 

(d) Minimal evident par-nchymal lesion, rela- 
tively excessive de-aeration of lung and increase of 
symptoms with collapse therapy. 

Case vi. L. G., female, aged thirty-three, No. 
323608 (Barnwell, Littig and Culp’s Case 5). 
Fatigue and cough for seven months following 
a "cold," with fever and right sweats. Increase 
in cough, with sputum, rzht pleural pain and 
loss of weight for the pas: four months. 

On admission the patient had a tuberculous 


d, October, subtotal atelectasis; 


1935: 


laryngitis. The sputum was positive. Expansion 
of the two sides of the thorax was equal, percus- 
sion note slightly impaired over the left apex, 
occasional rales were heard in the axilla, and 
the patient was aware Sf wheezing respiration. 

Roentgenogram of March 8, 1934 (Fig. ба) 
demonstrated a minimal parenchymal lesion in 
the left upper mid-axillary lung field. 

Upon induction of pneumothorax (with some 
difficulty due to an angioma®of the axilla 
calcareous deposits in the left thoracic wall), a 
marked compression of the entire left lung en- 
sued (Fig. 62, May 8, 1934). 


the parenchymal involvement. 
Following intrapleural pneumonolysis (Au- 


“Notes 


This was out of 
proportion to the previous apparent extent of 


- 
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gust 8, 1934) the inferior lobe re-expanded, but 
the patient’s dyspnea increased. 
. The larynx had begun to improve in June. 
Wheezing respiration continued. 

Bronchoscopy on January 12, 1935, revealed 
ulceration of the left bronchial mucosa with 
granulation tissue, exudate and multiple tu- 
berculomata. Further bronchoscopy on Febru- 
ary 7 suggested that the ulcerative lesions be- 
gan about 2.5 cm. below the carina in the left 
bronchus. 

Sputum varied from 12 to 40 gm. daily, posi- 
tive on direct smear until August, 1935. À series 
of daily sputum examinations in November, 
1935, was negative for tubercle bacilli on several 
days. Roentgen therapy had no appreciable 
effect. 

In October, 1935, there was again a subtotal 
atelectasis of the left lung with some pleural 
éffusion (Fig. 64). (The patient is still alive 
with hydropneumothorax. Wheezing has per- 
sisted.) 


Comment. The roentgenographic evi- 
dences of disease on the initial study were 
disproportionate to the sputum and symp- 
toms. The massive compression of the early 
pneumothorax, the increase of dyspnea in 
the presence of re-expansion of the inferior 
lobe following the pneumonolysis, and the 
later re-collapse of the inferior lobe, with 
fluctuation of the sputum between positive 
and negative, subsequent to the section of 
the adhesions, and full collapse of the su- 
perior lobe in August present an epitome of 
the findings common to this complication 
of pulmonary tuberculosis. 


DISCUSSION 


The character of the excavations within 
the tuberculous lung is of importance. The 
presence of the tension or "tennis ball" 
type of cavity, to which we have alluded 

i Above, is suggestive of intracavitary ten- 
! sion by valvular obstruction of its bron- 
; chus, hence theoretically it should be more 
common in patients with tuberculous 
! bronchitis. 

The often relatively minor roentgen evi- 
dence of parenchymal disease in the pres- 
ence of advanced tracheal апа bronchial 
tuberculosis must also be emphasized. Here 
the sputum and the complaints of cough, 
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wheeze anc cyspnea, with more or less 
cyanosis are important, and may refute 
the opinion e? a minimal lesion gained from 
roentgenograirs. Also, as we have noted 
in the cited cases, sudden disappearance of ? 
sputum or marzed fluctuation in amount of ? 
sputum should suggest bronchial block. 

We have seea in this group varying de-4 
grees of airlessress of lung, from rapid pro- ] 
gressive loss əf pulmonary air content and | 
volume, througa fluctuating periodic air- |; 
lessness to pers stent. subtotal collapse or 
complete atelectasis. These several stages | 
have been accompanied by more or less | 


mediastinal shif: (dependent upon degree | - 


of de-aeration ard previous fixation of the ) 
mediastinum) amd elevation of the dia-, 
phragm on the side of greater involvement. | 
In uncomplicaced collapse by means of 
intrapleural pneumothorax, the lung should 
retain its ordinary respiratory fluctuation 
in volume to some degree, at least until 
sufficient intrapleural pressure exists not 
only to reduce the tidal exchange of air but 
also to reduce or obliterate the residual air, 
and upon relaxaton of the counter-pres- 
sure of the pneumcthorax will re-expand so 
far as the disease process within the lung 
will permit. When, therefore, the collapse 
of a lung or опе » its segments is dispro- 
portionate to the extent of the apparent! 
pre-existent lesion, or re-expansion does | 
not follow abandomment of such collapse) / 
measures (in the zbsence of evidence оЁ{ = 
extension of the disease and of a grossly | 
rigid visceral pleura), obstruction of the 
tributary bronchzl tree is to be assumed.] 
The existence of sufficient contractile 
tissue within the luag to accomplisl rela- 
tively complete airlessness is doubtful, 
without at least balaacing or exceeding the 
atmospheric pressure of air entering the 
trachea and bronchi plus the suction effect 
of the respiratory act upon the gaseous 
content of the lung. "Therefore, relatively 
complete and rapid de-aeration and shrink- 
age of a lung or its segment upon phrenic- 
ectomy, pneumothorax or thoracoplasty 
cannot be looked upcn as a normal reac- 
tion. The reduction in volume of a portion 
of lung which is appreciably greater than 
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the actual tissue apparently infiltrated by 
local disease and exudate (and therefore 
the site of at least local consolidation) by 
collapse measures, which do not exceed the 
sum of the atmospheric pressure plus the 
force applied by the respiratory action of 
the thoracic wall and diaphragm, must be 
an attempt to effect an intrapulmonary 
gas-pressure balance in the presence of 
bronchial obstruction to the inrush of air. 

We would therefore corsider a dispro- 
portionate selective collapse, cr a spon- 
taneous atelectasis as suggesting the prob- 
ability of tuberculous bronchitis. 


SUMMARY 


Tuberculous | tracheobronchitis exists 
with sufficient frequency to cemand the 
attention of roentgenologists. Upon ex- 
amination of serial chest films, the compli- 
cation may be suggested cr indicated to the 
roentgenologist by any one of the following: 


1. Atelectasis. 

2. Spontaneous intermittent atelectasis. 

3. Extent of roentgen pathology not 
compatible with clinical course. 

4. Degree of collapse greater than ex- 
pected from evident lesion. 

s. Sudden increased atelectasis with col- 
lapse therapy. 

6. Visible changes in bronchi. 

7. Oechsli's sign. 

8. "Tennis ball” cavity. 

9. Lobular emphysema in a patient with 
positive sputum. 


Although it presents a fairly definite 
clinical entity, it can be diagnosed during 
life, with certainty, only by the bron- 
choscopist. 

'The assistance of Dr. John B. Barnwell, Associate 
Professor of Medicine, Uriversity of Michigan, in 
this study is gratefully acknowledged. 
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DISCUSSION 


Dn. CuantEs R. Austrian, Baltimore, Md. 
It is a pleasure to be invited to discuss so clear a 
presentation of a timely topic as you have just 
listened to. However, at the same time it is dif 
ficult to discuss it because Dr. Peirce and Dr. 
Curtzwiler have been so complete in the context 
of their communication. Perhaps I can serve 
my purpose best by re-emphasizing some of the 
points and making a few additional ones. 

I do not wish to be trite but I think that you 
will be impressed with the fact that a review of 
the symptoms emphasizes what has been said 
before, that all that wheezes is not asthma. It 
is time that the term asthma be limited more 
and more to the hypersensitive patient who has 
the symptom of dyspnea, paroxysmal in type, 
wheezing, rhonchi, and a paroxysmal cough. 
There is one point about the dyspnea that pa- 
tients with tracheobronchial obstruction. pre- 
sent which should be reiterated, and that is that 
quite frequently the patient is objectively ex- 
tremely short of breath but subjectively seents 
to mind that shortness of breath very little. 

A second point is that not infrequently the 
symptoms from which he suffers are augmented 
appreciably by a change in position. 

A third point is the extreme variability of the 
symptoms from time to time regardless of sur- 
rounding conditions. 

'The real contribution, in the main, it seems to 
me, that the roentgenologist and the roent- 
genographic study of these individuals gives, is 
the demonstration of a hindrance to the ebb and 
flow of air, the normal ebb ahd flow through thee 
airway. If, as has been indicated so well by the 
presentation of these patients, there is an'ap- 
preciable obstruction to the flow of air through 
the lobar or major bronchi, varying degrees of 
deficiency of aeration of the lung will result. 
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This enables us by means of the film to de- 
termine that there is insufficient aeration of a 
.segment or of the entire lung and to suspect 
that there must be something in the tube 
which leads the air’ to the parenchyma to 
hinder the ingress or the egress, or both, of air. 
If that hindrance is complete, one gets more or 
less complete so-called atelectasis (I will not be 
a purist this morning) of the segment supplied. 
If there is a complete hindrance of air through 
the lobar bronchus of a normal lung, one should 
get more or less complete collapse of the seg- 
ment interfered with, but if, as Van Allen 
pointed out, the hindrance is to aeration 
through a bronchus smaller than a lobar 
bronchus under ordinary conditions, so-called 
collateral breathing prevents the development 
of such collapse. 

However, in a disease such as pulmonary 
‘tuberculosis where even though the par- 
enchymal change may be relatively slight, such 
collateral breathing may be interfered with and 
it is possible, therefore, under these conditions 
to get pulmonary collapse even though an ob- 
struction occurs in a bronchus smaller than a 
lobar one. Whether or not that can lead to 
lobular atelectasis I think is a point that is still 
moot. The classical manifestations of atelectasis 
of the lung or of a lobe are so well known that 
reference to them is unnecessary. 

In these instances fluoroscopy is often help- 
ful to confirm one’s judgment that it is atelec- 
tasis and not consolidation with which one 
deals, although he may feel that is true because 
of the diminished volume as evidenced by the 
film, because of the fact that during inspiration, 
the dislocation of the mediastinum toward the 
affected side will be increased, whereas during 
expiration, or forced expiration, the reverse will 
be true. 

But not all patients who have bronchial or 
tracheobronchial obstruction have complete 
obstruction, and quite frequently, as has been 
indicated, there is obstruction that varies from 
time to time. One of the signs helpful in the 
diagnosis of such a state as this is the extreme 
and rapid variability of the manifestations of 
hindrance, as evidenced by the roentgeno- 

„ graphic changes, ba the symptoms and by the 
sudden disappearance of tubercle bacilli from 
the sputum, where there has been no con- 
comitant improvement to lead one to suspect 
an anatomical cause for that change. 

If there is valvular hindrance so that the in- 
gress of air is relatively free as contrasted with 
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the egress of air, then one may get the opposite 
of collapse, namely, hyperinflation or em- 
physema, ooselv called. It is really hyperin- 
flation of the segment aerated*by that bronchus. 
Now and again, in patients with the symptoms 
and with the manifestations that have been 
described sc well, one gets instead of collapse, 
hyperinflatien and must be prepared to utilize 
that finding as a corroborative bit of evidence. 

The type of cavity to which reference has 
been made is, I think, considered by all those 
who have been studying the condition a most 
useful one, ard I wish to add only one state- 
ment to that made by Dr. Peirce, that the 
presence of a «pkerical or spheroid cavity with 
thin walls, wich or without a fluid level that 
fails to collapse when collapse therapy is in- 
duced, is diagnostically of maximum impor- 
tance, providec there are no demonstrable ad- 
hesions that may have prevented the collapse 
of the cavity tkat would otherwise have gone 
down without obstruction to the bronchus. 

The value of knowing the paradoxical effects, 
if you please, of induced pneumothorax and 
similar types of collapse therapy on lungs that 
are tuberculous when there is obstruction has 
been brought out quite clearly and is of great 
importance. If af. patients who had tratheo- 
bronchial tubercelosis had either complete, 
varying, or valvuar obstruction, our problem 
would be a little simpler but unfortunately, 
there is a group ir which this type of disease, 
this localization of tuberculosis causes no ap- 
preciable hindrance of the inflow or outflow of 
air and therefore ofers a real difficulty. 

Hopkins, at the meeting of the National 
Tuberculosis Assocation in Los Angeles in 
June, pointed out in a series of some five hun- 
dred-odd patients wish pulmonary tuberculosis, 
that bronchoscopic ezamination has shown the 
presence of bronchial lesions in a little over 30 
per cent. Of these, 6 per cent showed roughly no 
evidence of obstructicn at all and therefore in 
this group, one woule be deprived, by roent- 
genography at least, ef the evidence either of 
collapse or of hyperinflation, and would have to 
take recourse primaril= to one other valuable 
contribution of the film, namely, as has been 
pointed out, the great Giscrepancy between the 
symptoms, the physical signs and what was 
depicted on the film of ће chest. 

Finally, there is another variety, the type in 
which only the very smell bronchi seem to be 
involved, the so-called b-orchiolar type, or in 
the smaller branches before the bronchioles 
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are given off, in which one may have extreme 
dyspnea, moderate cyanosis, larze quantities 
of sputum rich in tubercle bacilli without any 
demonstrable diatgnostic evidence on the film 
which presents an appearance not unkke that 
seen in many cases of bronchiectasis. 

I cannot help feeling that whet the roentgen 
ray shows oftentimes in patients with this syn- 
drome is very like what a certam type of artist 
attempted to depict by his technique in the 
advertisements with which we were so familiar 
in the last decade, where, witk a minimum of 
line, to the receptive mind a maximum of sug- 
gestion was given. It is the regativity rather 
than the positiveness of the Alm that in given 
cases usually furnishes most cf the evidence. 

No reference has been made te bronchog- 
raphy and I think perhaps happily. although it 
has been utilized in a numbe- of these patients 
by different observers, not without a certain 
amount of hazard, I feel. Hcwever, it has been 
employed and in a number of instances it has 
been reported that the defir ite presence of ob- 
struction, and its localization has been made 
manifest in this way. Personally, { have had no 
experience with it in these patients and would 
hesitate, I think, to employ it. 

Fifially, I would say, in »pitorme, that symp- 
toms lead to a suspicion of the existence of 
tracheobronchial tuberculesis ard the roentgen 
ray makes the presumpt on extremely strong 
provided, of course, one has excluded or can 
exclude other causes of bronchial obstruction. 
Thirdly, it is by means of the examination of 
the sputum and with the bronchoscope that the 
presumption may be preved to be true and the 
localization of the lesion determined. 

Dr. T. A. Groover. Washington, D. C. I 
would like very briefly zo report one case that 
throws a rather interesting sidelight on this 
question of tracheobsonchitis. About three 
years ago, a child about six years old was 
brougMt to us who for some weeks previously 
had had wheezing respiration. We made а 
roentgen examination of this child and fourd 
an obstructive emph»sema on the right side. 
There was nothing dse significant in the ex- 
amination other than this obstructive em- 
physema. We natwally, and 1 think quite 
properly, made a diagnosis of non-opaque 
foreign body and tke patient was referred to 
Dr. Jackson in Philadelphia for its removal. A 
few days later we gœ a report from Dr. Jackson 
that he had removed a grain of puffed wheat 
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from the right bronchus and congratulated our- 
selves on the diagnosis which we had made. A 
short time after that, we got a communication, 
stating that on further examination of this 
material, removed from the bronchus, they 
found it to be a tuberculous mass of tissue and 
this was later confirmed by animal inoculation. 

Subsequent to that, the child did develop 
pulmonary infiltration, in the region of the right 
hilum which roentgenologically had the ap- 
pearance of tuberculosis. This ultimately 
cleared up and the child now is apparently well. 

Dr. Jous Sproutt, Haverhill, Mass. Prior 
to 1928, there were no reports in the English 
literature regarding collapse of the lung in adult 
pulmonary tuberculosis. In 1928, in the AMER- 
ICAN JouRNAL or RoeNnTGENOLOGY AND Ra- 
DIUM THerapy, I reported 4 cases of collapse 
of the lung as a complication of adult pul- 
monary tuberculosis, and one of these cases 
was bronchoscoped. At that time, bron- 
choscopy was not often carried out in tuber- 
culosis and I had some difficulty in getting a 
bronchoscopist to bronchoscope the patient. 

Prior to that time, in such cases the shift of 
the heart to the affected side had been regarded 
as the result of fibrosis or previous pleurisy. I 
had a patient at that time who showed a 
sputum positive for tuberculosis and who also 
showed collapse of the lower lobe of the right 
lung. I was able to observe her every two or 
three days until she also developed collapse of 
the upper lobe of the same lung. I was rather 
interested to know the cause of the collapse 
and so had bronchoscopy performed. 

The bronchoscopy recorded by Dr. Richards 
of the Peter Bent Brigham Hospital in Boston 
showed inflammatory edema of the bronchus, 
and there was some question at that time as to 
whether the bronchostenosis was the result of 
external pressure from enlarged glands or 
whether it was the result of inflammation of the 
mucous membrane of the right main bronchus. 

T communicated with the late Dr. Manges 
of Philadelphia at that time and he said he had 
never seen collapse of the lung as a complica- 
tion of adult pulmonary tuberculosis. He had 
seen it in childhood due to glandular pressure. 
It is only fair to state thata did not recognize 
the pathologic condition as tuberculous bron-* 
chitis, but the films were similar to those of the 
cases here presented by Dr. Peirce which 
showed complete collapse of one lung. 

Since that time, in attending seminars at the 
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Massachusetts General Hospital and in private 
practice, I have seen many cases of collapse of 

.the lung in pulmonary tuberculosis, and 
bronchoscopic examination has revealed in 
many cases obstruction of a bronchus from 
granulation tissue. I do not know of any cases 
wherein opaque bodies such as Dr. Hopkins 
spoke about have been demonstrated in the 
bronchi. It is well known that inflammatory 
edema and granulation tissue in a bronchus oc- 
curring as the result of tuberculosis can produce 
a roentgen picture similar to an obstructing 
foreign body in the bronchus. 

Dr. Georce E. Prauter, Philadelphia. I 
would like to ask whether in any of these cases 
roentgen treatment has been utilized. It does 
seem that with the granulation tissue which has 
just been described, located in these bronchi, as 
the cause of the obstruction, a moderate amount 

“of irradiation might be helpful. 

Dr. SrRoULL: I might say something on that. 
I suggested that it might be if these were due 
to glandular enlargement, but in the cases that 
I saw and in which I tried it, it did no good. 

Dr. Peirce (closing). I wish to thank Dr. 
Austrian very much for the generous discussion 
of our paper, and his kind comments. 

I apologize to Dr. Sproull for not having 
found his previous report. It commonly has 
been my good fortune, each time I say some- 
thing here, to discover that it was said much 
better by someone else a long time before. 

In regard to Dr. Pfahler's question, roentgen 
therapy has been tried. If Dr. Jacox is here, I 
wish he would discuss it. We thought that per- 
haps it might be of some benefit but I think I 
can say very definitely and frankly that it is 
not, and in some cases it has seemed to make 
the patients worse. I do not believe that ir- 
radiation has much to offer these patients. It 
may possibly in the hyperplastic cases; the 
type in which, as Dr. Sproull mentioned, there 
is edema in the early phase before formation of 
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gross tubercles and before ulceration. But I am 
extremely di-appointed in the results that we 
have obtained so far with irradiation. In fact, 
we are so disappointed in it that we feel at the 
present time the results warrant simply some 
mention witk the statement that it has not 
had importart beneficial effect. 

I appreciate Dr. Groover’s comment and the 
description cf his very interesting case. The 
formation of tuderculoma in these individuals 
seems to be quite common, and I anticipate 
that is what «hat was. 

Dn. Groover: Yes. 

Dn. Perce: I am glad that Dr. Austrian 
brought out the matter of obstructive em- 
physema. Dr. Farnwell and I have had con- 
siderable correspondence and discussion about 
it this summer, for it had been called to our 
attention. Recently, Dr. Barnwell wrote me 
that he had received, from some of the men 
who had been kind enough to send in cases for 
us to see, some films which showed this ob- 
structive emphysema. We had not seen it in 
our series, or Ё we had, we passed it over; we 
have not been aware of it. I think it is another 
of these important suggestive signs. Dr. Aus- 
trian has emphzsized the roentgen evidence. 
The clinical evicence oftentimes develops the 
suspicion and tke roentgen evidence permits 
the presumptien эп the basis of discrepancy be- 
tween the roertgen signs and the clinical signs 
or symptoms. 

We have found that we were not examining 
our patients early enough after the induction 
of pneumothora». Every such patient has а 
fluoroscopic examination, but we were not 
recording the situation on films. Another part 
of the problem that Dr. Barnwell is now work- 
ing on is the comparison of inspiratory and 
expiratory films at the same sitting. These may 
give additiona. ir formation. We hope to have 
some further repert, and I anticipate that will 
come from Dr. Barnwell shortly. е 
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ROENTGEN ASPECTS OF THE UPPER RETRO- 


ESOPHAGEAL PULMONARY BORDERS* 


By HERBERT C. MAIER, 


NEW YORK, NEW YORK 


Г THE upper portion of the thorax 
posterior to the esophagus che right 
and left pleural spaces clesely approach 
one another under normal conditions. 
An appreciation of this anatomical fact 
15 of importance in the interpretation 
of roentgenograms because ће pulmonary 
borders in this region are sometimes out- 
lined roentgenographically. Various. phys- 
iological and pathological conditions mav 
displace the medial pleura: margins and 
cause difficulty in the identification of 
roentgen shadows. It is a rather common 
misconception that the pleural cavities are 
separated by a broad medmstinal septum 
posteriorly in contrast to tie almost mid- 
line reflections of the meciastinal pleura 
anteriorly. This erroneous impression 1s 
strengthened by published cross-sectional 
diagfams of the thorax in anatomical trea- 
tises which often fail to show the true 
extent to which the pleural cavities pro- 
trude medially in some reg ons of the pos- 
terior part of the mediastinum. In the 
cadaver normal relationships may be dis- 
torted somewhat during the process of 
embalming unless special »recautions are 
observed. Ordinary roentgenograms of the 
chest representing posteroanteror projec- 
tions as a rule afford little opportunity to 
observe the mediastinal pleural relation- 
ships. 

Heigs' studied the 
borders in the cadaver 
into the pleural cavity 
mixture which would soBdify. He then 
removed the vertebrae and adjacent por- 
tions of the ribs from a posterior approach 
and thus exposed the posterior part of the 
mediastinum. He demonstrated that above 
the level of the aortic arch and the arch 
of the vena azygos the pleural borders of 


pcsterior pleural 
after the injection 
of a colored fluid 
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the two hemithoraces are close together in 
front of the vertebral bodies and posterior 
to the esophagus. The mediastinal pleura 
of the right side especially hes very close 
to the median line at this site. The arch of 
the vena azygos interrupts the medial 
extension of the right pleural reflection at 
the level of the fifth thoracic vertebra. 
Again caudal to the arch of the vena 
azygos and extending to the level of the 
tenth thoracic vertebra there is a consider- 
able extension of the right pleural cavity. 
towards the left side in front of the vena 
azygos and thoracic duct and posterior to 
the esophagus. These right mediastinal 
pleural reflections overlap most of the 
thoracic esophagus when viewed from 
behind. 

Danelius* applied a radiopaque sub- 
stance to the parietal pleura in cadavers 
and compared the pleural lines so demon- 
strated with the shadows seen on the 
normal posteroanterior roentgenogram. He 
showed that as one traces the pleural 
borders of the pulmonary apex medially 
and downward, it extends on each side far 
into the vertebral shadow until at the 
approximate level of the fourth thoracic 
vertebra the pleurae of the two hemi- 
thoraces are almost in contact. This site 
of close proximity of the right and left 
mediastinal pleurae was in the upper pos- 
terior portion of the mediastinum in front 
of the vertebrae and posterior to the 
esophagus. Danelius also pointed out that 
because of this anatomical fact a portion 
of lung is projected upon the mediastinal 
density and is not to be seen in postero- 
anterior roentgenograms. , 

In a later paper Danelius? reported some * 
clinical roentgenographic studies. By out- 
lining the esophagus with barium, and by 
This work has been aidez 


1 by a grant from the 
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the use of lateral И he came 
to the following conclusions: (1) А retro- 
esophageal space, that is, a space between 
the vertebral bodies and the esophagus 
which contains lung, can be demonstrated 
in the upper mediastinal region in most 
subjects. The space may be absent if the 
curve of the thoracic spine is slight. (2) The 
retro-esophageal space is larger during 
inspiration and smaller during expiration. 
The esophagus follows the trachea closely 
and moves forward during inspiration, thus 
increasing the distance between esophagus 
and vertebrae. (3) The retro-esophageal 
space is slightly smaller with the patient 
supine than in the erect position. Even 
with the patient recumbent, however, in 
most instances the esophagus does not rest 
directly on the vertebral column in this 
region. 

The medial pulmonary borders in the 
upper rn rior portion of the thorax can- 
not usually be visualized roentgenographi- 
cally in routine posteroanterior projections 
because the aerated tissues are insufficient 
in amount to produce visible contrast. In 





Fro. 1. Arrows indicate pulmonary borders in retro- 
е space superimposed оп tracheal out- 
line. Mediastinal pleural borders posteriorly can 
һе seen as continuation of pulmonary apex. At 
fourth thoracic vertebra pleurae of two sides are 


almost in contact behind the esophagus. 
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Fic. 
lined with 
contains pulmo 


2, Lateral resnegenogram with esophagus out- 
bartim. Note retro-esophageal space 
ary tissue above aortic arch. 


denser roentgenozrams produced with the 
aid of the Potrer-Bucky diaphragm these 
pulmonary borders can sometimes be ob- 
served. 

If the mediastinal septum has not been 
displaced as the ut of diseasé, the 
pleural borders ir. the posterior portion of 
the upper med-aszinum are seen, if at all, 
as curved margins of aerated lung approx- 
imating each o-her close to the midline of 
the spine.! In instances in which the retro- 
esophageal prosrusion of the lung can be 
visualized roen-genographically it will be 
seen to be a continuation of the medial 
pulmonary borders as the outline of the 
apical portion of the lung is traced medially 
and downwards пто the mediastinal densi- 
ties. These marzims are usually superim- 
posed on the ares of diminished gensity 
which represents the air column within 
the trachea (Fig. 1). Between the level of 
the third and fi'th thoracic vertebrae the 
pleural borders rormally overlap the verte- 
bral column. The point of closest approxi- 
mation between right and left lungs pos- 
teriorly occurs at zhe level of the fourth 
thoracic vertebra. The medial extension of 
the lungs posteriorly is limited below by 
the arch of the ema azygos on the right 
and the aortic arch on the left. Pulmonary 





Fic. 3. Arrows indicate margins of retro-esophageal 
portion of lungs in case of right apical pulmonary 
tuberculosis associated with emphysema. 


tissue in the retro-esophageal space is 
seen to best advantage roentgenograph:- 
cally in lateral projection (Fig. 2). 

The distance between he upper esopha- 
gus dnd the anterior vertebral surface is 
increased in subjects wita thoracic kvpho- 
sis, and consequently thc retro-esophageal 
space contains an abnormally large volume 
of pulmonary tissue. Ths fact can best be 
shown roentgenographically in lateral pro- 
jections when the esopaagus is outlined 
with ingested opaque material. If thoracic 


kyphosis 1s associated w.th emphysema of 


the pulmonary apices, conditions are most 
favorable for roentgenographic demonstra- 
tion of the medi: d. pleu- 1 borders in the 
upper posterior thorax. Occasionally under 
such circumstances the adjacent margins of 
lung may be identified in the routine 
frontal projections without the aid of the 
Potter-Bucky diaphragn (Fig. 3). 

Since the mediastinal pleurae of the two 
hemithoraces are separited from one an- 
other by nothing more zhan a thin wall of 
areolar tissue in the retr»-esophageal space, 
it is not surprising that this septum should 
be rather easilv displaced to one side as the 
result of various patrological conditions 
within the chest. In a previous communi- 
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cation? it has been pointed out that medi- 
astinal herniation may occur at this site 
when intrapleural pressures on the right 
and left side are unequal. Scar tissue con- 
tracture occurring in one pulmonary apex 
only, or more predominantly in one apex 
than the other, may cause traction on the 
mediastinal pleural septum resulting in its 
displacement across the midline. Under 
these conditions pulmonary displacement 
is associated with tracheal and esophageal 
shift in the same direction. This set of 
circumstances may produce mediastinal 
herniation. However, inequality in the in- 
trapleural pressures of the opposing hemi- 
thoraces is undoubtedly a much more 
common cause. Upper posterior medias- 
tinal herniation is encountered occasionally 
in See with pulmonary tuberculosis 
(Fig. 4). In such an instance the herniated 
ө of lung may be incorrectly inter- 
preted as representing a pulmonary cavity 
or emphysematous bulla of the other lung. 
After the surgical removal of one lung 
rumerous intrathoracic anatomical read- 
occur. Among those following 
left pneumonectomy, Rienhoff* describes 
the invagination of the posterior medias- 
tinum by a lappet of the right lung in front 
of the bodies of the vertebrae but behind 
the esophagus. A part of the protrusion is 
above rhe arch of the azvgos vein in the 


. 





Fic. 4. Arrows indicate border of right lung which 





has herniated through retro-esophag space sec- 
ondary to fibrotic tuberculous process in left apex. 
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condition, a fall of temperature and a rapid 
cure. In some cases there occurs a temperature 
elevation following the irradiation. but this 
is of short duration. In a third group of cases 
the curative effect of the irradiation 1s not as 
striking as in the first two groups and the tem- 
perature falls by lysis while the local and 
general symptoms decrease and eventuallv dis- 
appear in the course of a few days. 

The author also employed this type of radia- 
tion in the treatment of 60 cases of thrombo- 
phlebitis. In not a single case did an embolism 
occur. The results obtained in these cases were 
very satisfactory and better than those ob- 
tained by any other method of treatment 
hitherto employed by the author.—47. <. 
Schwartzman. 


Hamann, A., and GónEL, A. Sechsjahresergeb- 
nisse bei der Behandlung der Gebármut- 
terkrebse im Allgemeinen Krankenhaus St. 
Georg zu Hamburg. (Results of the treat- 
ment of carcinoma of the uterus in the course 
of six years in the General Hospital of St. 
George of Hamburg.) Strahlentherapie, 1938, 
62, 251-261. 


In a previous communication these authors 
reported the results obtained by them from the 
treatment of carcinoma of the uterus where 
the patients were under observation from two 
to four and one-half years. The present report 
is based on a followup observation of the same 
cases up to six to eight and one-half years. The 
present report is based on a study of the pure 
radiation effect on carcinoma of the cervix. 
Some studies were carried out also regarding 
the effect of roentgen radiation on carcinoma 
of the body of the uterus and these results are 
compared with those obtained from purely 


surgical and surgical.radiation treatment of 


carcinoma of the cervix and of the body of the 
uterus. 

Carcinoma of the Серлх. On December 31, 
1933, of the 203 patients with carcinoma of the 
cervix treated by irradiation alone, $1 remained 
alive and free of symptoms. On December 31, 
1937, 37 of these were alive and free of symp- 
toms, 5 were free,of symptoms but died from 

“intercurrent disease four years after the treat- 
ment and g died from carcinoma. 

Most deaths occurred during the first one 
and a half years after treatment was instituted. 
After one year only about $4 per cent of the 


patients remained alive, after one and a half 
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years only 40 per cent remained alive. During 
the following one aad a half years, that is at the 
end of the third year, only about 27 per cent 
remained alive anc during the,following three 
years, that is as tae end of the sixth year of 
treatment, only 2o per cent remained alive. 
Of the 203 cases treated, 44, or 21.7 per cent, 
lived longer thaa f ve years and 41, or 20 per 
cent, lived at least six vears. À study of the 
cases in regard :o the stages of carcinoma at 
which treatment vas instituted showed that 
40.7 per cent of :hcse remaining alive after six 
years and free cf symptoms were those who 
came to treatmeat while in Stage r. 

No essential difference was found in regard 
to the age of the patients. The results, however, 
were somewhat better in vounger than in 
middle-aged womer. Below sixty years of age 
the earlier results were definitely more favor- 
able. After six years of observation 22 per cent 
of those remaining ¿live were between twenty- 
one and forty year: of age, 17 per cent were 
between forty-one end sixty years of age and 
20 per cent above sizty-one years. If we further 
consider the morsalsy resulting from intercur- 
rent infections the results in the last mentioned 
group appear even more favorable. 

Carcinoma of tee Body of the Uterus, OQ the 

3 patients with earzinoma of the body of the 
uterus of Stages Ftc Iv, 4 were alive and free 
of symptoms on December 31, 1933. Two of 
these remained free cf tumors. In 2, recurrences 
appeared during -he sixth year, in one in the 
lesser pelvis and in the other in the vulva and 
in the inguinal regicns. The last mentioned 2 
patients were stil. a ive seven years after the 
treatment of the primary tumor. 

Recurrences. Of 3* cases of surgical recur- 
rences, 33 cases of carcinoma of the pelvis and 

2 cases of carcinoma of the body of the uterus, 
7 remained alive sn. December 31, 1933, 2 of 
which were the two women with carcinoma of 
the body of the ute-us. These 2 patignts re- 
mained alive and fzec of symptoms on Decem- 
ber 31, 1937. Of the -emaining 5 cases 2 died, 
one from intercurrent infections and the other 
from another recurrence. 

Results obtained from the surgical and radia- 
tion treatment of carcinoma of the uterus: 

1. Carcinoma of the Cervix. Of $8 operative 
cases 46 of which were later treated with roent- 
gen rays, 27 remained free of symptoms on 
December 31, 193% Since then 3 cases died, i 
from pulmonary tuberculosis during the sixth 
year after the operition and 2 from carcinoma 
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three and six years after the operation re- 
spectively; 26 of the 58 cases remained alive 
and free of symptoms five years after the 
operation and @4 of the 58 -emained alive and 
free of symptoms six years after the operation. 

Of the 20 cases operated on at another clinic 
but treated in the present clinic by roentgen 
irradiation, 8 remained free of symptoms on 
December 31, 1937. The results obtained from 
the combined surgical and -adiation treatment 
were: Free of symptoms and alive 42.4 per cent 
after five years and 39.8 per cent after six years 
following surgery and roertgen treatment. 

2. Carcinoma of the Bods of the Uterus. Fifty 
per cent of the 14 cases treated remained alive 
and free of symptoms five and six years after 
the operation. One patient lied from carcinoma 
two years after the орегапеп. 27. S. Schwartz- 
man. 
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Sraunic, K., and I éperine, J. Uber einen 
neuen Rontgeneffekt. (A new roentgen ef- 
fect.) Strahlentherapie, 1938, 52, 73-90. 


Roentgen rays have a cefinite effect on the 
atomic structure of tissus. It is conceivable 
that this effect is not limited to the atom alone. 
In consideration of the above the authors 
studied the effect of roentgen rays on the swell- 
ing ability of various tissues; they have found 
that this ability to swell undergoes a change 
when the tissue has previously been acted on 
by roentgen rays. Dependiig on the tissue used, 
it was found that under the influence of roent- 
gen irradiation the degree of swelling is either 
increased or decreased. In the experiments car- 
ried out hitherto it was found that in many 
instances the ability of tae tissue to swell in- 
creased following the irradiation by 3.6 per 
cent above normal while in other cases the 
same ability was decreased by 1.4 or more per 
cent. The structure of the tissue apparently 
influentes this change censiderably. Changes 
in the swelling ability were observed in bone 
marrow, cartilage, lung tissue, testicular tissue, 
ovarian tissue, striated muscle, thyroid tissue 
and pancreas. Extensive studies have shown 
that the presence of the biological cell is un- 
necessary for the appezrance of the above 
mentioned changes and tiat tbe effect appears 
in the absence of biolog cal cells in a similar 
manner. Apparently other properties of the 
substance which must be looked for in the 
chemico-physical structure are responsible for 
the changes resulting uader the influence of 
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roentgen irradiation. It was found, for instance, 
that the same changes in the swelling ability 
occur in gelatin as in cartilage and in numerods 
other animal tissues. These findings would in- 
dicate that in the evaluation of the roentgen 
effect the molecule of the tissue irradiated is of 
s:gnificance. Under certain conditions the mole- 
cule is capable of changes when the roentgen 
rays are acting on it. The changes in the mole- 
cule come to manifestation in the form of 
changes in its external valences. The biological 
effect of roentgen rays is basically the result 
of the fact that the vital manifestations are de- 
pendent on changes taking place in the col- 
loidal condition. These data are of great value 
for roentgen therapy.—4. S. Schwartzman. 


LASZLO, D., and FieiscHmann, W. Strahlen- 
wirkung auf den Zellstoffwechsel. (Effect of 
radiation on the cellular metabolism.) Srah- 
lentherapie, 1938, 02, 151-155. 


Many problems pertaining to the biological 
effect of radiation still remain unclear. One of 
these problems is the latent time. If, for in- 
stance, a cellular culture is irradiated with 120 
mg-hr. of radium, this dose does not suppress 
the cellular growth immediately. According to 
the computation of Lischer, about 15 g. of 
radium is necessary in order to produce an im- 
mediate cessation of growth and an immediate 
cellular death. The duration of the latent time 
is constant with constant radiation doses and is 
independent of the proliferation size of the cell. 
With increasing radiation intensity the dura- 
tion of the latent time is shortened. Canti and 
Spear have found that the mitoses disappear 
rapidly after irradiation with small dosgs. 
According to Fischer the cessation in growth 
following the irradiation can not be explained 
by the fact that only the cells in a state of 
mitosis are affected by the rays. If this were 
correct one could expect an immediate effect 
of the irradiation. His experiments may be 
interpreted only in tha sense that all cells are 
uniformly affected by the rays. He is of the 
opinion that the irradiated cells liberate growth 
inhibiting substances which gradually lead to 
a cessation of growth of the culture. Heeren 
studied extensively the latent time of the 
radiation effect and expressed the opinion that" 
the time interval of the latent period will be 
considerably shortened with a further im- 
provement of our methods of study. The ques- 
tion arises whether the inhibition of growth is 
the result of an inhibition of the energy metabo- 
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region under discussion in this paper. The 
roentgenological appearance of the pro- 

. truding portion of lung in the upper pos- 
terior portion of the mediastinum after 
pneumonectomy is seen in Figure 5. 
This roentgenogram was obtained several 
months after complete removal of the left 
lung because of a bronchial tumor asso- 
ciated with cystic destruction of the entire 
lung. 
Although several instances of medias- 
` tinal herniation through the weak place in 
| the upper posterior portion of the medias- 
| tinum have been observed in our clinic, 
‚ these have all been in the same direction 
| from right to left. We have never encoun- 
tered an instance of herniation at this site 

+ in which the lung protruded into the right 
hemithorax. It may be that the aortic arch 
acts as a partial barrier against bulging 
toward the right since just below this 
region the aorta itself protrudes slightly 
towards the left and may limit the shift of 
the lung and mediastinum toward the 
right. Under normal circumstances the 
posterior mediastinal pleura on the right 
lies closer to the midline than does the 
pleura on the left. 

Sometimes when seen in roentgenograms 

the posterior pulmonary borders аге 
thought to represent the medial margins of 
lung anteriorly. In several published arti- 
cles this erroneous assumption appears to 
.have been made. Since the only point of 
' close approximation between right and 
left lungs above the upper margin of the 
| manubrium occurs posteriorly, it is obvious 
! that when medial pulmonary margins can 
| be made out close to the midline above the 
manubrium they must represent relation- 
` ships in the posterior mediastinum. Except 
under most unusual circumstances the 
pleural borders do not approach the mid- 
line anteriorly above the superior margin 
of the manubrium. A clear understanding 
of these relationships is of advantage in 
differentiating anterior and posterior pul- 
monary borders as seen roentgenographi- 
cally. Lateral shifting of visible pulmonary 
margins in relation to trachea or esophagus 
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Fic, 5. Roertgenogram obtained several months 
after left teta? pneumonectomy. Arrows indicate 
border of rizht lung which has protruded posterior 
to trachea and esophagus into left hemithorax. 
The outline of the anterior mediastinal hernia can 
be seen belew che sternoclavicular level. 


with various degrees of rotation about the 
vertical axis of the thorax serves to ‘verify 
the relatively anterior or posterior position 
of visible pulmonary margins near the 
midline. 

There is usually no difficulty in differ- 
entiating these pleural borders from the 
tracheal outline. The band of diminished 
density which represents the air column 
within the trachea can be traced upward 
into the cervical region and usually stands 
out rather clearly against the background 
of surrounding structures of greater den- 
sity. The trachea is rarely as sharply 
curved at any point in its course,as the 
pulmonary margins in this region may be. 
Furthermcre, the pleural margins can usu- 
allv be traced as a medial continuation of 
the pulmenery borders in the thoracic 
apex. 

It is apparent when one studies the rela- 
tionships c* the pleura in the upper poste- 
ror portion of the mediastinum that an 
appreciable amount of pulmonary tissue 
in this magin may be hidden from view in 
the roentgenograms prepared in the usual 








© Fic, 6. Right upper thoracoplasty without apicolysis 
performed for pulmonary tuberculosis. Arrows in- 
dicate border of retro-esophageal portion of right 
lung. 


posteroanterior projection. Obvious lesions 
localized to these medial portions of lung 
may easily escape notice even on otherwise 
adequate roentgen examination. No infor- 
matiqn is available as to the frequency with 
which lesions restricted to lung in this 
» position occur. Cases of pulmonary tuber- 
. culosis have been observed, however, in 
_ which following thoracoplasty without api- 
. colysis an appreciable amount of uncol. 
| lapsed lung was present in the upper retro- 
| esophageal space (Fig. 6). In a few such 
instances this was an important factor in 
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. culous portion of the lung. 














inadequate surgical collapse : о 


SUMMARY Es 


. The mediastinal pleurae of the t two 
hoc are in close proximity ina 
part of the upper posterior portion of. | 
mediastinum between the esophagu: 
тен, | 

. The displacement of these pleural 
bordes by various physiological and mu | 
ological processes is described. __ . 

. The roentgenological interpretation | 
of "isse pulmonary borders is discussed. - 
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AN ANATOMICAL, PATHOLOGICAL AND ROENTGEN- 
OLOGICAL STUDY OF THE IN TERVERTEBRAL 


JOINTS OF THE LUMBAR SFINE AND.OF 


THE SACROILIAC JOINTS* 


By THOMAS HORWITZ, M.E., 


an. 


J 


К. MANGES SMITH, М.Э, 


PHILADELPHIA, PENNSYLVANZ5A 


1. ROENTGENOGRAPHY OF THE LUM- 
BAR SPINE. AN EVALUATION OF 
THE OBLIQUE VIEW 

HE value of the oblique projection of 
the lumbar spine, known as the “ Ditt- 
mar position"? in European literature, was 
. indicated by Mever-Burgdortf? in his mon- 
ograph on spondylolisthesis and by Hu- 
beny!’ in this country in 1931. Since then, 
Ghormley and Kirklin,* Ghormley,? Had- 
ley, ^ Morton,” Oppenheimer? and others 
have stressed its importance in the study of 
changes in the facets and apophyseal (in- 
tervertebral) joint spaces of the lumbar 
spine, the position and structure of the 
neighboring bone and neural arch, and the 
relation of the articular processes to the ver- 
tebral bodies and intervertebral spaces. 
Ghormley and Kirklin, and Morton have 
noted that it is possible to get a new view 
directly through the upper part of the sac- 
гоШас Joint, and suggested that this posi- 
tion might prove of value in the diagnosis 
"of certain sacroiliac diseases. All authors 
advocate a 45^ oblique position, although 
Ghormley and Kirklin recommended a po- 
sition with the transverse axis of the pelvis 

ata 32^ angle with the horizontal plane. 
Arthritic changes involving the zyga- 
pophyseal joints become manifest on the 
roentgenogram by a loss of the smooth 
margin of the joint surfaces, diminution in 
the width of the joint space, and roughen- 
ing and pointing of the articular processes. 
These changes, advocated by some (Putti,*? 
Ghormley,” Oppenheimer?**°:*!) as a cause 
of low backache and of the sciatic syn- 


drome, have been noted during routine gas- 
trointestinal and urinary tract roentgeno- 
graphic studies in the absence of any history 
of local or -adiating pain in the back. 
Hadley!" has discussed the diagnosis 
by means of the anteroposterior and 45° 
oblique views of the lumbar spine, of sub- 
luxations of tke zygapophyseal joints with 
bony impingement of the upper end of the 
superior facet against the pedicle above, or 
of the lower end of the inferior articular 
process agaias: the lamina below, and be- 
lieves that such contact may cause pain in 
the back. Such subluxations he believes are 
either secondary to narrowing of thesinter- 
vertebral disc or to increased lumbar lordo- 
sis. Morton has observed that the distance 
between the tps of the articular processes 
and adjacent bony structures normally 
diminishes progressively from above down- 
ward in the lumbar spine and lumbosacral 
area. That suca subluxations of the articu- 
lar facets with narrowing of the interverte- 
bral foramina are more apt to follow exag- 
geration of the lumbar lordosis or narrow- 
ing only of tae posterior part of the 
intervertebral disc as suggested by Ayres,! 
Williams,? and Williams and Yglesias,’ 
is indicated by rhe following obsetffvation: 
If the entire intervertebral disc between 
two vertebrae is excised and the adjacent 
verrebral bodies approximated, the result 
is a separation of the facets and an enlarge- 
ment of the inter«e-tebral foramina, but if 
oniy the posterior portion of the disc is re- 
moved or if the lumbar segments are hy- 
perextended, subluxation of the facets with 


* From the Daniel Baugh Institute of Anatomy of the Jefferson Medical College, Philadelphie, Pa.: Director, Professor J. Parsons 
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Schaeffer. 
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Fic. т. Upper row (left to right)-~2nd, 3rd, sth and 7th cervical vertebrae. Middle row (left to right)-~ 


and, sth, 


8th and 12th thorace vertebrae. Lower row (left to mght)—-2nd, 


ard, 4th and sth lumbar 


vertebrae. The position of each vertebra indicates the position of the patient (the lower border of the 
figure representing the plane o: the roentgen table) for best visualizing the facets and apophyseal joint 


spaces nearest the roentgen fiim, 
flat; in the lumbar vertebrae 1: is concave. 
constriction of the intervertebral foramina 
is seen to occur. 

In our study, 25 human adult lumbar 
spines and pelves, all male, were denuded 
of their overlying soft tissues and were 
roentgenographed in the anteropostericr, 
lateral, and right and left 45° oblique planes, 
and where the transverse process of the 
fifth lumbar vertebra appeared to impinge 
on the ala of the sacrum or the ilium, a 45° 
oblique view of the lumbosacral region was 
taken from below upwards. These anatomic 
specimens were studied grossly with refer- 
ence to changes in the bodies, accessory 
processes, apophvseal aad sacroiliac joints 
and then sectioned in the midsagittal plane 
for study of the vertebral bodies, interver- 
tebral discs, the spinal canal and its con- 
tents. 


The plane of the superior facets of the cervical and thoracic vertebrae is 


Extensive Paget's disease of the bone 
osteitis deformans), involving the lumbar, 
spine and pelvis, was noted in the roent- ^ 
genograms of 2 specimens. The following 
conclusions were drawn following these 
comparative anatomical and roentgeno- 
logical studies: 

Facets and apophyseal (interverte- 
bral) joints of the lumbar spine whose axes 
are other than 45° from the sagittal plane 
may falsely appear the site of pathological 
processes on the routine 45° oblique views. 
In 13 of the 25 specimeng, although the 
apophyseal joints were grossly uninvolved, 
the 45° oblique roentgenogram strongly sug- 
gested pathological changes; in all of these 
specimens the angle of the joint line, meas- 
ured from the sagittal plane, exceeded or 
was less than 45 degrees. 
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2. Accessory ossicles (epiphyses) at the 
tips of the articular facets are frequently 
„not visualized on the roentgenogram, and 
one may infer that fractures in this region 
might also remain undiagnosed. 

3. Degenerative changes in the interver- 
tebral discs are noted on the roentgeno- 
gram only after they are advanced and as- 
sociated with narrowing of the interverte- 
bral space and marginal bony prolifera- 
tion. 

Nuclear herniations into the vertebral 
body are visualized only when they are 
surrounded by a zone of osseous sclerosis. 
Herntations of the intervertebral disc into 
the vertebral body (Schmorl's cartilage 
nodes), measuring from 4 to 8 mm. in di- 
.ameter, were present grossly and evident 
roentgenographically in 3 instances; they 
were not visualized on the roentgenogram, 
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although present in the gross specimen in 3 
other instances. 

4. Subluxations of the articular facets, 
as described by Hadley, ʻoccur most fre- 
quently with narrowing of the posterior 
part of the intervertebral disc. Apparent 
subluxations in the presence of interverte- 
bral discs ef normal height are due to bony 
proliferation of the articular margins of the 
facets. 

5. The diagnosisof degenerative changes, 
especially əf ankylosis, of the sacroiliac 
joint, by the roentgenogram, is frequently 
not corroborated by actual dissections. 
The 45° oblique projection penetrated di- 
rectly through the upper part of the joint 
space in only 6 of 28 normal sacroiliac 
joints. 

6. The oblique view of the lumbar spine 
is valuable in visualizing marginal prolif- 





Fig, 2, Superior facets of the third lumbar vertebra. There is variation in the shape of the articular surfaces 
and in the angle of these surfaces from the sagittal plane of the vertebrae. 
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Fic. 3. Superior facets of fourth lumbar vertebra. There is wide variation in the shape of the articular sur- 
faces of the facets, from flat to markedly concave; the angle of the plane of these surfaces varies from the 


coronal to the sagittal planes. 


eration of the vertebral bodies, which is usu- 
ally most advanced anterolaterally; and it 
is an additional method in diagnosing 1m- 
pingement of the fifth lumbar transverse 
process against the sacrum or ilium. 


Il, STUDIES OF THE ARTICULAR 
FACETS AND APOPHYSEAL 
JOINT SPACES 

Sinfe the articular surfaces of the facets 
of the cervical vertebrae are flat, and are 
at right angles to the sagittal plane or the 
body, they are visualized clearly on the di- 
rect lateral view roentgenogram of the cer- 
vical spine. The facets between the atlas 
and epistropheus converge so that the in- 
ferior facets of the first cervical vertebra 
look downward and medialward, and are 
visualized on the anteroposterior view 

through the open mouth (Fig. 1). 


In the thoracic region the articular facets 
are flat, almost vertical and are placed at 
an angle of 70° to the horizontal plane. They 
are roentgenographed with the patient ly; 
ing in the prone-lateral position on the side 
of the facets to be studied, the opposite 
side of the breast being raised to an angle of 
то? from the table (Fig. 1). 

In the lumbar vertebrae and in the in- 
ferior facets of the twelfth dorsal vertebra, 
the axis of the plane of the facets, which 
are vertical, is rotated backwards at an 
angle of 45° so that the superior articular 
process looks dorsalward and medialward, 
and the inferior ventralward and lateral- 
ward. To visualize them roentgenographi- 
cally, it is advised that the patient lie in the 
supine-lateral position, on the side in which 

th 


the facets are to be roentgenographed, with 
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the opposite side raised to an angle of 45° 
from the table (Fig. 1). 

In our study, the lumbar and lumbosac- 
ral facets and the zygapophyseal joints 
were investigated in 80 lumbar spines and 
pelves, 76 male and 4 female, 44 colored and 
36 white. An analysis of Table 1 shows that 
while the lumbosacral facets (sL-1S) are us- 
ually flat (85.9 per cent), in 14.1 percent the 
superior facet of the first sacral vertebra is 
concave, and the inferior facet of the fifth 
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if 
which may falsely give the impression of 
changes `n the clarity and width of the 
joint space or of increased density of the 
adjacent bone. 

In addition, the zygapophyseal joint 
space and the surrounding structures will 
be accurasely visualized only if the planes 
of the articular facets, even if they are flat, 
are the same or almost the same as that of 
the oblique projection of the roentgeno- 
gram (1.е., 45°). The facets and zygapo- 


TABLE | 


ANALYSIS OF A STUDY OF THE APOPHYSEAL JOINTS AND ARTICULAR FACETS 
IN BO LUMBAR SPINES AND PELVE® 















Articular processes between 51-18 
* No. of lumbar spines dissected 8o 
symmetrical | 63.2 
Angle of axis of | Asymmetrical 36.8 
apophyseal joint Vo Se Leu 
space, as meas- | 9o? | 5.0 
ured from the | 75° | 5.0 
sagittal — plane | 60° | 26.0 
(figures in per | 45° | 44.0 
cent) | 30° | 9.0 
| 15° | 6.0 
o? | 5.0 | 
; Symmetrical 76.3 
| oe - 
Shape of articu- | Asymmetrical | 23.7 | 
lar surfaces (fig- mmm mo 
ures in per cent) | Flat 85.9 


| Concave-convex 





Bilateral fusion of apoph yseal joints 1 
i 


lumbar vertebra is convex; that the inci- 
dence of this latter relation increases in the 
upper lumbar vertebrae, 49.2 per cent be- 
tween the fourth and fifth; 80.7 per cent be- 
tween the third and fourth; 78.8 per cent 
between the second and third; and 100 per 
cent between the first and second lumbar 
vertebrae (Figs. 2-5). This curvature of the 
articular surfaces, since penetration of the 
roentgen rays in a plane parallel to the 
joint surfaces is impossible, will produce on 
the roentgenogram a summation of shadows 


41-51. 


з, 


80 F 

78.9 81.7 
21.1 15.3 
29. 

p.d 

23.2. 3.5 
65.7 33.3 

4.4 22.1 

2.2 20. | 
2.2 10." 











25.0 53 

28 19 К | 

so | юу 

i 1 i С 1 1 | 


physeal joint spaces between 51-15 in 56 
per cent, between 4L-sL in 34.3 pef cent, 
between 3L-4L in 60.7 per cent, between 
21.-3L in 89.1 per cent and between 1L-2L 
in 100 per cent of cur specimens, would not 
have been accurately visualized by a 45? 
oblique view of the lumbar spine (Table 
1). The true lateral view visualizes those 
facets and joint spaces in the coronal plane, 
and the anteroposterior view, those in or 
almost in the sagitzal plane. The possible 
value of additional 60° and 30° oblique 
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Fic. 4. Superior facets of the fith lumbar vertebra. There is wide variation in the shape of the articular sur- 
faces and in the angle of these surfaces from the sagittal plane of the vertebrae. There is “tropism” of the 
superior facets in the compete vertebra illustrated at the right end of the lowest row of specimens, 


views of the lumbar sp. ne, when the 45 
views are suspicious of pathological change 
in the facets and their Joint spaces, is sug- 
gested by the wide variance normally pres- 
ent in the plane of axis cf these joints (Figs. 
АХ 


2-4). 

Degeneration of the cartilage of the ar- 
ticular processes with marginal bony pro- 
liferation and capsular thickening and oc- 
casionally ankylosis was present in 31 per 
cent of the 80 specimens. Such changes 
were most advanced m the zygapophyseal 
joints between the thi-d and fourth and be- 
tween the fourth and fifth lumbar verte- 
brae and were less marked in the lumbo- 
sacral facets, findings which are in keeping 
with those of Putt’ and Logroscino* in 
their study of 75 spnal columns. 


""Tropism" of the lumbosacral facets, i.e., 
the plane of the articular processes being 
coronal on one side and sagittal on the oth 
er, was found in 8 specimens and was asso- 
ciated in all with advanced degenerative 
changes in the adjacent vertebrae, inter- 
vertebral joints and cartilaginous discs. 
Similar advanced changes were found in 7 
out of 8 specimens wifere the facets were 
bilaterally placed in the sagittal plane. 
Where the facets were in the more stable 
coronal plane (7 specimens) such advanced 
changes were seen in only three. 

The posterior margin of the fourth lum- 
bar vertebra extended posterior to that of 
the fifth lumbar vertebra for a distance of 
i to 1 of an inch in 9 specimens, and was 
associated in each instance with marked 
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degenerative changes in the lumbosacral 
intervertebral disc and with marginal bony 
proliferation. In no instance was a defect 
noted in the neural arch, accessory proc- 
esses or vertebral body. In only one in- 
stance were the planes of the lumbosacral 
facets less than 45° from the sagittal plane 
of the body; a fact at variance with the 
teachings of Ferguson!" and others!" 
who have discussed the diagnosis of “роз- 
terior spondylolisthesis" and its róle in the 
etiology of backache. 


ПІ, ACCESSORY ARTICULAR PROCESSES 


These processes are described as in- 
stances of ununited accessory epiphyses by 
a number of authors (Nichols and Shiflett,? 
fulton and Kalbfleisch;! Rendich and 
Westing?). Their occurrence is not unusual 
in the light of the frequency of occurrence 
of ununited secondary centers of ossifica- 
tion at the tips of the spinous and trans- 
verse processes. McMurrich;?! in describing 


Study of the Intervertebra Joints 179 


Pd 


the appesrance of the vertebral secondary 
centers cf ossification at puberty, notes 
that "in ће lumbar vertebrae, others ap- 
pear at tae tips of the articulating proc- 
esses." Bailey? believes that such fissures 
across the vertical articular process are 
formed mcre commonly by the presence of 
ununited zccessory centers of ossification, 
and are to »e differentiated from fractures. 
Of the 5 cases of "isolated fractures of the 
articular processes of the lumbar verte- 
brae” repor-ed by Mitchell? 3 in which the 
lesion was Bilateral and unassociated with 
a history c trauma probably represent 
cases of uaunited accessory epiphyses. 
Bailey collected 19 cases from the litera- 
ture, 6 of these bilateral, and added to of 
his own, one bilateral. All involved the in- 
ferior articul.r processes, except one which 
occurred in the right superior articular 
process of the third lumbar vertebra. 

In our inve-tigation of 100 adult lumbar 
spines, there were accessory facets, uni- 





Vic. 5. Superior facets of the first sacral vertebra. There is wide variation in tke shape of the articular sur- 
faces and in their angle from the sagittal plane of the vertebrae. There is "trspism" of the inferior facets 
of the fifth lumbar vertebra illustrated at the right end of the lowest row of soecimens. 
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lateral or bilateral, single or multiple, in 
14. The protocols of these specimens were 
reviewed and in no instance was there a 
history of severe trauma to the lower spine. 
In many, a smooth cartilaginous surface 
lined the opposing fragments, but occasion- 
ally only fibrous tissue was found inter- 
posed. In 2 of these specimens, there was 
an anterior displacement of the fifth lum- 
bar vertebra on the sacrum, associated with 
a bilateral pedicle defect in the > fifth lumbar 
vertebra (anterior spondylolisthesis). The 
accessory ossicles occurred at the tips of 
the superior facets in 4 specimens, and in- 
volved the tips of the inferior facets in 
seven (Table т). 
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Bóhmig and Prévot,! who in 37 per cent 
of proved autopsy specimens found no 
roentgen ev idence of intervertebral disc, 

erniations. Chasin? produced artificial de- 
fects in the vertebral column, as well as in 
the bones of the hip and knee Joints, in an 
effort to demonstrate the limitations of 
roentgenology as a diagnostic measure. 
Lachmann,” after studying more than 190 
artificially produced defects of varying size 
and location in the bones of the knee joint, 
found that conoid shaped excavations in- 
volving only the cancellous bone required 
a diameter of 0.75 to 1.75 cm. at their 
base and a depth of ©. to 2 cm. before they 
could be visualized on the roentgenogram. 


Тав H . 

Vertebra L3 ! L4 Ls iS 
Articular facet Inf. Sup. Inf. Sup Inf. Sup. 

Right | } i І 

Unilateral 

Left | i І l 
MN. 
Bilateral 2 1 


'There were multiple occurrences of these 
accessory processes withm the same speci- 
men, in 3 lumbar spines: 


г. Ls-inferior facet-bilateral 
HE superior facet-bilateral 
-superior facet-bilateral 
s-inferior facet-bsateral 
5-5 superior facet-unilateral (left) 
4-inferior facet-unilateral (right) 
5-interior facet-bilateral 
L4-inferior facet-unilateral (left) 
Ly-superior facet-bilateral 


21, 
1, 
1 
22d. 
1. 
1. 
3. Ls 


e 
IV. ROENTGEN DIAGNOSIS OF INTER- 
VERTEBRAL DISC HERNIATIONS 

INTO THE VERTEBRAL BODY 


Snure and Maner” in a study of the 
roentgen appearance of metastatic malg- 
nancy of bone noted that spongiosa oc- 
cupying an area of 2X2.5X2.75 cm. and 
1 ст. deep could be removed and replaced 
by paraffin, without roentgen evidence of 
a defect. Thev call attention to the work of 


Wagoner," by immersing vertebrae in 
water to simulate body tissue opacities, 
found that a defect in the spongiosa of 
+Хх6х9 mm. size had properties permit- 
ting accurate diagnostic possibilities. by 
the roentgen ray. Similarly, the absence of 
roentgenographic evidence in certain meta- 
static malignant lesions of the osteolytic 
variety in the vertebral column has been 
noted by Simpson, Kaufmann,” Graus- 
man and Sutro," and others, the defect 
becoming visible only when it is large 
enough to produce a'definite contrasting 
shadow, or when osteosclerosis occurs in 
the surrounding tissues. 

[n our studies two vertebral bodies were 
sectioned in the sagittal plane and numer- 
ous cavities created in the spongiosa, meas- * 
uring from 2 to 6 mm. in diameter, and 
these were filled with intervertebral disc 
material. These specimens were roentgeno- 
graphed but in no instance could any 
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defect be definitely visualized (Fig. 6). 

Interest in the histologic characteristics 
of intervertebral disc herniations was ini- 
tiated by the writings of Schmorl** and sup- 
plemented by the contributions of Beacle,* 
Calvé and СаПапа, Sashin,?? Compere and 
Keyes,? and others. They noted that rhe 
nuclear material is extruded through a 
crack or other defect in the cartilage plate 


b 
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1, State of calcification or trabecular 
condensation of the surrounding bone. 

2. Content of the defect. 

3. Relative amounts of cortical and 
spongy bene overlying the defect. 

4. Diameter of the transradiated bone 
which is superimposed over the defect. 

с. Distance of the defect from the tube 
and from the film. 






C 


Fic. 6. a, numerous defects, measuring from 2 to 6 mm. in diameter, have been created in the spongiosa of 
two lumbar vertebrae, and these have been filled with mtervertebral disc material (as shown in the lower 
vertebra). Roentgenograms of both sagittal sections, separately, й, and together, c, fail to visualize any 


demonstrable defects. 


into the spongy bone and becomes trans- 
formed into a cartilage nodule. À reaction 
of the adjacent bone is set up as a secondary 
line of defense against the invading disc 
material. It is only after this zone of bony 
sclerosis and increased calcification appears 
that the herniation becomes evident roent- 
genographically. 

There are therefore several factors which 
determine the visibility of a bony defect in 
the roentgenogram: 


e 
5. Direction of the longest axis of the 
defect in relation to the central roentgen- 
ray beam. 


V. ANATOMICAL, PATHOLOGICAL AND ROENT- 
GENOLOGICAL OESERVATIONS ON THE 
ЅАСКОГ ЛАС JOINT 


The articular portion of the sacroiliac 
joint is of the diarshrodial type. Sashin? 
noted the features of a true diarthrodial 
joint in all human sacroiliac joints up to 
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the age of thirty (43 subjects). We ob- 
tained the same impression from those 
specimens in our series in which degenera- 
tive changes had not yet appeared. We 
believe that the frequent occurrence of 
pathological changes in the sacroiliac Joint 
above the age of thirty may explain why 
some anatomists have described this ar- 
ticulation as an amphiarthresis. The an- 
terior sacroiliac ligament is relatively weak 
and is easily torn by distracting the in- 
nominate bones after dividing the symphy- 
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herein recorded, coincide in great part with 
those made by Testut (Table тп). 

In the upper part of the articular surface, 
of the sacrum the distance between the 
anterior margins of the articular surfaces is 
consistently less than the measurement be- 
tween the corresponding points on the 
posterior articular margins. Although a 
transection of the sacrum in its upper level 
is shaped like a cone with its base on the 
ventral (pelvic) side and offers an unstable 
mechanism against the shearing forces 


Taste HI 


MEAN MEASUREMENTS BETWEEN THE SACROILIAC JOINT SURFACES IN 28 SPECIMENS 


(Extent of variation in parenthesis) 


Anterior | Posterior . 





Ipper plane of sacroiliac joint 





(11.29 cm. (10.2 


9.93 cm. (8.2-11.1) i 
11.7) Is distance | 


10.47 ст. (9.0-11.4) 


between the joint surfaces just be- | 
| hind the anterior margins) | 


Middle plane 
Lowey plane 9.78 ст. 
sis pubis. The posterior sacroiliac ligaments, 
consisting of the long, short and interos- 
seous ligaments, and the accessory sacro- 
iliac ligaments (sacrotuberous and sacro- 
spinous) are essential in supporting the 
sacrum as it lies slung between the iliac 
bones, bearing the róle of keystone of an 
arch and transmitting the weight of the 
trunk to the lower extremities. Reciprocal 
sinuosities, tubercles and depressions, per- 
mit an interlocking cf the articular and 
nonarticular surfaces. Anteriorly the joint 
resembles an S, being concave inwards 
above the innominate line, and concave 
outwards below this line. Testut,? dis- 
agreeing with most other anatomists, meas- 
ured 10 sacrums in their superior, middle 
and inferior planes and concluded that the 
width between the margins of both sacro- 
iliac articular surfaces dorsally exceeded 
the corresponding anterior measurements 
in all planes, especially the middle. 
Measurements on 28 macerated sacra, 


9.01 cm. (8.1- 9.9) 


(8.1—10.2) 





from above, the sudden deviation of the 
articular surfaces toward the midline an- 
teriorlv, therefore, creates a factor of me- 
chanical safety. Further stability is added 
by the alternating variations between the 
ventral (pelvic) and dorsal measurements 
in the various horizontal planes of the 
sacroiliac joint, the dorsal measurement$ 
exceeding the ventral in a mid-transection, 
and the ventral exceeding the dorsal meas- 
urements in a low transection. In a plane 
at the lowest portion of the sacroiliac Joints 
the dorsal measurements again exceed the 
ventral measurements’ (Fig. 7). 

With deficient bony mechanical strength 
in the upper region of the sacroiliac articu- 
lation, where much of the superincumbent 
weight is transmitted due to the almost 
horizontal position of the human sacrum, 
much depends on the posterior sacroiliac 
ligamentous structures. It is not unusual 
that pathologic changes should become 
evident first or advance more rapidly in the 


upper portion of the joint. Brooke,® in a 
study of 200 anatomical specimens, found 
ankylosis of the sacroiliac joint in 37 per 
cent of 75 male specimens and none in the 
female specimens. Sáshin?" in 257 fresh and 
macerated pelves found progressively ad- 
vancing degenerative changes in the sacro- 
iliac Joints above the age of thirty. Bony 
ankylosis was noted in 57 per cent of male 
and 5.8 per cent of female sacroiliac joints 


Sa 
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seen in 37 specimens, and ankylosis of the 
sacroiliac jcint was present in 21 speci- 
mens, ali male. As observed, also, by 
Schunke," changes were noted first, or 


were found more advanced in the posterior 
portion of the anterosuperior part of the 
capsule and anterior sacroiliac ligaments, 
with exostosis formation followed by cem- 
plete bony bridging (Fig. 8). In the more 
advanced specimens this bony 


ankylosis 






croiliac Joint 
Б 





Fic. 7. Transections through the sacroiliac joints in the upper л, middle 2, апе lewer у, planes and in a plane, 


3, midway between 2 and z. The regularity and the 


direction of the plane cf tae joint cavities vary widely 


in these different levels. A 45° oblique roentgenogram would have clearly visialized only the uppermost 


* portions of these articulations. 


between the ages of thirty and fifty-nine, 
and in 82 per cent of male and 30 per cent 
of female sacroiliac joints above the age of 
sixty. Schunke?? noted that partial bony 
ankylosis of the sacroiliac joint was com- 
mon after the fifth! decade, especially in 
males, and found extra-articular ankylosis 
in 9 out of 21 adult bodies, bilaterally in 
seven. 

This study comprises an analysis of roo 
human pelves (200 sacroiliac joints) of 
which 94 were male, 6 female, 54 black 
and 46 white. Degenerative changes, con- 
sisting of fibrillation of the articular carti- 
lage and marginal bony proliferation, were 


extended downwards, invading the joint 
cavity until complete fusion of the joint 
surfaces was present. The frequent. occur- 
rence of extra-articalar ossification su- 
periorly, or synostosis of the superior 
portion of the sacroiliac joint, with the re- 
maining portions of tke joint intact, was a 
striking observation. Ankylosis of the en- 
tire articulation was present in 16 speci- 
mens and partial ankrlosis in 15, a total 
occurrence of 31 anky ‘Icsed sacroili iac joints 
(15.5 per cent); occurri ig bilaterally in ro, 
more advanced on the right side in 5 and 
on the left side in $, anc unilaterally in тт, 
4 on the right side and 7 on the left. 
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The variations and irregular ties in the 
contour of the articular surface of the 
sacroiliac joint, and the devia-ions in the 
plane of the joint surface at vzrious levels 
of the joint in the same specimen and in dif- 
ferent specimens, indicates that no one 
roentgenographic projection may be de- 
pended upon for its accurate visualization. 
For example, the upper part of the joint 
was visualized clearly on the roentgeno- 
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in the gross specimen, yet the articulation 
appeared intact roentgenographically. 


CONCLUSIONS 


The roentgenographic study of the lum- 
bar spine and pelvis must be interpreted 
and evaluated with care. Limitation in the 
value of the oblique projection is suggested 
following comparative anatomical, patho- 
logical, and roentgenological studies on 25 


Vic. 8, Early synostosis of tle left sacroiliac joint; extra-articular ankylosis involves the capsule and anterior 
i е 0 А s rhe — n. P" ч T Я 9 
sacroiliac ligaments in the posterior-superior part of the articulation, А, while the remaining portions of the 


joint are intact. 


gram in only 6 out of 28 normal sacroiliac 
joints, by means of the 45° oblique view. 
The results of diagnos.s of partial and com- 
plete fusion in this articulation, even with 
careful stereoscopic v.ews, is disconcerting. 
In the comparative cnatomical and roent- 
genographic analysis of 25 lumbar spines 
and pelves previowsly mentioned, this 
diagnosis was correctly made on the roent- 
genogram in 6 spec mens; in 4, svnostosis 
was apparent on tae roentgenogram but 
was not present 13 the gross specimen; 
while in 1, fusion cf the Joint was present 


human lumbar spines and pelves, and is ex- 
plained following anatomical and patho- 
logical observations of the articular facets 
and apophyseal (intervertebral) joints of 
the lumbar spine and the sacroiliac joints 
in 100 human cadavers. 
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PHILADELPHIA, 


N THE urologic practice of today very 

few cases are not diagnosed correctly, 
making an exploratory operation a pro- 
cedure of the past. We have means today 
not only to diagnose the anatomic phase of 
the upper urinary organs but also to visual- 
ize their physiologic mechanism in action, 
whether normal or abnormal. Intravenous 
urography has placed a most valuable meth- 
. od at the disposal of the profession at large 
and has freed the patient from the hesi- 
tancy and fear of an instrumental study. 

Intravenous urography is gradually mov- 
ing into the combined province of the prac- 
titioner of medicine and the roentgenolo- 
gist. It is gratifying to note the alertness 
and care with which the technique and in- 
terpretations are carried out today. This 
special effort is undoubtedly due to the 
great responsibility felt by the roentgenolo- 
gist in doing intravenous urography. He is 
conscious of the fact that success or failure 
depends upon proper diagnosis by uro- 
graphic interpretation. The responsibility 
is felt even more when normality is to be 
diagnosed and pathology excluded. Often 
* it takes more study and more care to prove 
a normal status of the urinary tract, than 
in complicated pathology. 

We always ask for the repetition of this 
study whenever a doubtful point is at issue. 
It is much safer to do so than to dismiss it, 
since a single, ofte unimportant point, not 
completely answered, may be the main clue 
to the proper diagnosis. 

We encounter many instances in which, 
after having exhausted the diagnostic 
means at our disposal, we are still confront- 
ed with the problems of the correct diagno- 
sis. The classical symptomatology is not 
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always present. There may be a tumor with- 
out blood and a pyonephrosis without pus 
in the urine. A patient may have a renal 
colic without a stone and a stone without a 
colic. 
CYSWOSCOPY BEFORE UROGRAPHY 
IN HEMATURIA 

While urography is the procedure of 
choice whenever a urological complaint is 
present, it is otherwise in hematuria. Here 
cystoscopy should precede urography in 
order to ascertain the exact source of bleed- 
ing. Most of the hematuric attacks are of 
short duration and often far apart. If the 
bleeding has stopped and unless there is 
frank pathology demonstrable, one is un- 
certain as to the correct diagnosis. We see 
such a condition quite frequently, espe- 
cially in bleeding from the prostate gland. If 
the upper tract is found to be normal, it is 
assumed that the bleeding came from the 
prostate. This, however, may be erroneous 
and leaves one without a definite diagno- 
sis. 

There is no medical contraindication to 
cystoscopy during the. bleeding < stage. The 
still prevalent idea of waiting until the 
bleeding has stopped is fallacious and 
dangerous. 











ABDOMINAL 
MASKING ONE ANOTHER 

There are many instances of abdominal 
symptoms 1 masking true renal disease, and 
vice versa, the renal symptomatology ob- 
scuring Tihe true abdominal disease. We 
saw a patient with bilateral renal stones; a 
stone was removed from the left kidney 
while the suspected stone of the right kid- 
ney turned cut to be a gallstone (Fig. 1). 


AND RENAL PATHOLOGIES 
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There was another instance of renal 
stone in which, because of a few mottled 
spots on the pelvic bones, a malignant con- 
dition was suggested. Some vague abdom- 


inal pain was attributed to the renal calcu- 
treated the patient for 


lus for which we 


FEBREARY, 0940 
the existence of the gastric carcinoma was 
not suspected by the nephew of the pa- 
tient, a very care eful e gastroenterologist. The 
few gastric symptoms of occasional nausea 
and eructation were attributed to the re- 
fle» irritation of the renal calculus. 





Fig 1. Bilateral stones. 


The shadow on the left is renal calculus, 


the shadow on the rigat is gallstone. 


years. Gastrointestinal study "evealed an 
unsuspected carcinomaof the sp епіс flexure 
of thecolon (Fig. 2). i 
We witnessed a similar occurrence in a 
patient already under anesthesia on the 
operating table for the removal of a renal 
calculus. The operation was pcstponed be- 
cause of persistent vomiting curing ether 
induction. The vomitus consisted of food 
ingested twenty-four hours earlier. Gastro- 
intestinal study later revealed in extensive 
carcinoma of the stomach ‘Fig. 3). The 
symptoms in this case were se slight that 





Fi. 2. 
was found to be due to 
flexure of the colon. 


Abdominal pain ascribed tc a renal calculus 
carcinema of the splenic 


In our study of ureteral calculi we found 
gastrointestinal symptoms in 29 per cent of 
the cases. 

Ina pe case of appendicitis being 
prepared for surgery, the easing of pain 
made the surgeon hesitant. A markedly 
ptosed kidney down in the iliac fossa with 
dockage due to kinking of the ureter was 
discovered later. = 

A young boy with backache and fever 
was treated for kidney disease over a period 
cf several weeks. Complete study revealed, 
congenital bilateral pelvic kidneys; the se- 
vere backache was found to be due to a 
tuberculous spondylitis of the eleventh and 
twelfth thoracic vertebrae (Fig. 4). 


DIFFERENTIAL 


IN 


DIAGNOSIS OF 
THE URETER 


STONE 


The differential diagnosis of stone in the 
areter and appendicitis is often very trying. 
It is a daily occurrence and taxes our in- 


genuity and sense of responsibility. | am 
certainly in favor of operating on the ap- 
pendix whenever doubt, but it is not 


such an innocuous procedure in the pres- 
ence of stone. Although the presence of 
local tenderness is most significant, we have 
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seen it masked by the muscular spasm of a 
rapidly descending stone producing peri- 
toneal irritation, because of the close prox- 
imity of the traumatized ureter to the per:- 
toneum. Generally speaking, we believe 
that whenever the pain is severe a renal 
block should be suspected. 

A patient entered the hospital with ab. 
dominal distention, generalized abdomina! 
rigidity and no bowel movement for three 
days. À tentative diagnosis of intestinal 
obstruction was made and operation was 
thought to be imperative. Because of the 
poor general condition of the patient, the 
operation was postponed for several hours 
to give him medical care and Wangensteen 
drainage. He passed a stone and was 
promptly and completely relieved of all his 
symptoms. In a similar case we saw a 
colostomy done. 


Carp, studying the symptomatology of 


100 consecutive cases of ureteral calculus 
from our service, found a normal leukocyte 
count in only 10 per cent, while in 45 per 
cent of the cases the count was between 
10,000 and 15,000. The evidence of leuko- 
cytosis in such a situation is therefore not 
absolutely indicative of appendicitis. 

The classical urinary symptoms of fre- 
quency, dysuria, or hematuria may be ex- 
pected because of the existing stone, and 





3. Case of renal calculus on operating table. 
Operation deferred because of persistent vomiting 
during induction of ether anesthesia, Gastric car- 
cinoma discovered later. 


Fic. 
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Fig. 4. Backache treated for renal disease. Both 
kidneys in pelvis (congenital). Backache due to 
tuberculous spondylitis of eleventh and qtwelfth 
vertebrae (arzow). 


yet it is possdle to be misled by their ab- 
sence and stil have a stone lodged in the 
ureter. 


It caa be said definitely that in 2 
most cases of stone in the upper and middle 5 
third of the ureter, bladder symptoms are > 


absent or rare. Definite bladder symptoms {7 


ensue when the stone has reached the lower 
third of the ureter. 

Stones in th: lower end of the ureter are 
frequently very small and faintly radio- 
paque and can ое discerned only after prop- 
er preparatior. Very frequently аз in 
cases with a rapidly descending small renal 
calculus, a “pr mary calculus” (Randall), 
the shadow casting property is very low. 

have learned not to expect a dense 
shadow, but to carefully scan the area for an 
irregular, faint y visible density. If in 
doubt, the passaze of a catheter to the kid- 
nev will show waether obstruction with re 
tention in the renal pelvis is actually pres- 

We believe that the percentage of 
Е negative stones depends hones 





eee 
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lic. g. 27, stone in lower third of right ureter lying cv 





er the sacrum and invisible; B, stone visualized by 
exposure under varied angles, throwing the shadow downward 


Vic. б. Visualization of a faint 
shadow in the renal area by 
means of urography, pye- 
lography and air injection. 
Large stone removed. 
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upon the care with which films are made 
and studied. In our series of ureteral sto ies 
‚уе found only B per cent non-opaque znd 
92 per cent casting a v isible shadow. 

“Stones с ап Ъе hidden by adjacent opague 
structures, the ilium, the sacrum and the 
transverse processes of vertebrae. 





the 
These shadows should be carefully scanned 
for densities, as a stone overlying them can 
thus easily be overlooked. If there is a sus- 
picion of such a density, the taking of sez- 
eral exposures under varied angles will 
throw the stone shadow away from tke 
bone (Fig. 5). 

Renal calculi, because of their age, are 
usually all radiopaque. Occasionally a саз? 
is found with a large renal stone casting a 
every faint shadow. Air injection into the 
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“Trritable kidney.” 
known origin in the normal urogram. 


Spastic states of un- 
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renal pel«is will outline the faint calculus 
shadow (ig. 6). 


SPASTIC STATES 

The regalar rhythm of the nervous mech- 
anism of the kidney may be disturbed 
producing alierations of the normal calyc- 





Fic. 8. vee of the milking muscle 
f tae renal papillae. 


eal and pelvic fillings. This is seen fre. 
quently bilateraly, but also unilaterally, 
one, two or al. cilyces 1mcompletely filled 
producing the eFect of a thin spider web. 
We call it an “гг itable kidnev," assuming 
that the propedirg mechanism works over- 
time, not pernatting complete filling (Fig. 


ШЕ 





Another pheao nenon is observed when s 
the spiral muscles of the calyces become ` 


spastic, cutting off a small amount of dye 
‘rom the contiruizy of the pelvis. One or 
several calyces ney thus be affected? It is 
a passing spasm a d may not be found on 
later studies (Fiz. 

The pelvis єз. may also be affected. 
We observed on thz operating table a case 
of intermittent soastic contractions of the 
eatire pelvis, appearing every fifteen to 
twenty seconds. The entire extrarenal pel- 
vis would contra:t into a small hard ball 
ard disappear wi-him the hilus of the kid- 
ney followed by coriplete relaxation. The 
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; APT ci 


Contractions of pelvis every 


а5 Observed at operation N evenin 


hephrolysis and ‘ympathectomy. 
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dilatation as 
found at operat. 
J anuary 1987, 
п ephrectomy, 


an 
e 


Fic. 9. Spastic contractions of the renal pelvis with varied density of pelvic filling. 
Powerful contractions of pelvis observed on surgical exposure. 


urograms in this case showed varied densi- 
ties in pelvic filling (Fig. qi. 


EMERGENCY URCGRAPHY 


i e 

There are instances of emergency when 
one must know definitely whether or not a 
given kidney is functioning, whether the 
high fever and severe texemia are caused 
by the kidney in question or whether an- 
other focus is responsible for it. 

This is especially true after operations 
upon bladder tumor. Kandal! has shown 
that in so per cent of cases of bladder tu- 
mor encroaching upon either ureteral ori- 
fice, there is a non-functioning kidney 
above. 

This type of kidney cysfunction is rather 


unusual. The kidney and pelvic architec- 
ture is unchanged or very slightly altered 
and yet no urine is being secreted. Randall 
coined the unofficial name of “NRA kid- 
ney” (no renal activity) denoting a ‘sus 

pended animation." Function is restarted 
immediately after introduction of a cathe- 
ter and is continued indefinitely as long as 
adequate drainage is provided. 

In many instances after removal of this 
catheter, following bladder tumor surgery, 
there remains a certain amount of edema of 
the ureteral orifice in the midst of coagula- 
tion necrosis with the resulting high fever, 
chills, and severe toxemia. Reinsertion of 
the catheter is imperative, but is frequently 
impossible cystoscopically owing to the 


= 
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sloughing. Surgical drainage of the kidney 
is then the only choice. But the fever, 

chills, and toxemia may also be due pri- 
marily to the sloughing of the bladder wall 
with pericystitis and absorption, denoting 
inadequate bladder drainage and thus ab- 
solving the kidney entirely. We have re- 
sorted to intravenous urography in several 
such emergencies. The finding of a func- 
tioning kidney diverts our attention back 
to the bladder as the causative factor and 
avoids an unnecessary kidney operation. 


Fic. 10, 27, huge 

Another emergency where intravenous 
urography proved of great aid was in a case 
of an elderly male with high fever and 
toxemia due to cystitis and bilateral epi- 
didymitis. He was complaining of pain in 
the right upper quadrant anteriorly. Ex- 
‘amination showed the pain to be superficial 
and also on deep pressure. A renal block 
was suggested. Cystoscopy and catheteri- 
zation of the right kidney was the only pro- 
cedure of choice. We feared such a proce. 
dure because of the severe grade of infec- 
tion of the bladder па adnexa, old age and 
severe toxemia. We resorted to an intrave- 
nous urography and were pleasantly sur- 
prised to find the kidney functioning well, 
without evidence of any obstruction. We 
therefore assumed the pain in the loin to be 
referred from a severe vasitis especially be- 
cause of the superficial nature of the pain. 
The latter course proved this assumption 
to be correct. 
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RENAL С OLIC WITHOUT STONE 
OR ų STRICTU RE 


There аге situations in which a typical 
renal colic is simulated by pathology other 
than stone or stricture. In the aged who 
have chreniz obstructions at the bladder 
neck with weakened and dilated ureteral 
sphincters, there is observed a back press- 
ure colic or "retrograde renal colic” (В. 





Lewis), waich is instantly relieved after the 
bladder is emptied. 
Renal c 


“oliz without stone is encountered 





ureteral stone w th "silent pyonephrosis.” 






at times | nd ureteral 
hypermotiity with rhythmic spasms, as 
previously stated. 

Occasional y, severe pain in the loin is 
seen in. fulminant epididymovasitis as de- 
scribed above 

Finally, the presence of a blood clot in 
the renal pelvis acting as a ball valve with 
ty pical renal zolic must be considered. It is 
negative on tie roentgenogram, but can be 
visualized as a filling defect by urography. 











Only sm al. stones freely movable will 
c. If a stone is lodged within 
the ureter over a long period of time, the 
ureter hav пс become dilated above and 
the passage of urine being free, no colic is 
noted. Slow aad gradual destruction of the 
kidney will er sue with the development of 
a "sient oyonephrosis." Most of these 
cases presert enough clinical evidence to be 





\ 
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: completely bl ocking the kidmey, 
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easily diagnosed. There 1s, however, a rec- 
ognized entity of Silent pyonephrosis" 

with practically no subjective symptoms, 
and because of complete blockage of the 
ureter no pus will be found in the urine. 
These cases of "silent pyonephrosis” are 
fever-free and show only a mild leukocyto- 
sis. We encountered several such cases in 
which a stone lodged in the mid-ureter, 
with ; 


| gradual accumulation of more than s 
! ec. of thick, foul pus with complete absence 


Fic. Persistent renal fistula 


munication with the main pelvis. Before operation: 


of symptoms (Fig. 10). We recall a char- 
acteristic case where a patient was treated 
for a suspected brain lesion, since there 
was no previous ur inary historv and the 
patient in a state of coma showed some 
cerebral manifestations. Because of a few 
pus cells in the routine examination of the 
urine and a previous experence by the 
physician in attendance, a arological in- 
vestigation was suggested. A large "silent 
pyonephrosis" caused by am obstructing 
ureteral calculus was found and success- 
fully drained, with ultimate recovery. 


PERSISTENT RENAL FISTULAE 


Renal fistulae after operations may be 
due to two main causes: extrarenal and 
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after nephrolithotomy due to complete occlusion of the 
4, fat film with stone in lower calyx; 
After operation: C, pyelography and lipiodol injection into fistula, no filling of lower calyx; D, urography 
fills all calyces. 
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resal. The most common extrarenal cause 
is stone or postoperative constriction of the 
ureter. We encountered a postoperative 
fistula with a pyoureter caused by a huge 
stone within the ureter of long standing. 
Nephrectomy had been performed years 
before elsewhere. Vaginal ureterolithotomy 
brought about prompt closure of the renal 
fistula. 

‘The cause of the fistula may lie in the 
kidney itself, as observed by us in one of 
our cases. We removed a fairly large stone 





calyceal com- 
В, pyelogram. 


by nephrostomy from the dilated lower* 
calyx, but the fistula refused to close. Care- 
ful study revealed no dye in the lower 
calyx on simultaneous retrograde pyelog- 
raphy and injection of the fistulous tract 
with lipiodol. Intravenous urography, how- 
ever, revealed dye secfetion within the si- 
lent calyx. We therefore assumed that the 
lower calyx became completely closed off 
from the main pelvis, acting as a pelvis for 
itself and draining its urine through the 
loin fistula. Breaking through the neck of 
the calyx into the pelvis promptly reéstab- 
lishing normal conditions (Fig. 11). 

We encountered a third possibility of 
renal fistula. Following a nephrectomy, the 
details of which remained obscure, a loin 
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fistula persisted for years. Intravenous de 
appeared through the fistula and at oper- 
ation we removed a small piece of renal 
tissue. 


PELVIC AND CORTICAL RENAL PAIN 


Renal pain is characteristic and is caused 
by increased pressure within the pelvis due 


Fic, 12. Follow-up in a case 
of hematuria. Normal 
pyelogram (left), eight 
weeks later urography 

e (right) reveals incomplete 
filling and extensive hy- 
pernephroma was found 
at operation. 


". 


to obstruction. The only sure way to prove 
that the pain in the loin is renal in origin is 
oy the passage of a catheter into the renal 
»elvis. This procedure must remove the 
oressure and will cause instant relief. 

In most cases the persistence of pain in 
һе loin, in spite of an indwelling catheter, 
completely eliminates the kidney as the 
source of pain. There are, however, excep- 
“ions to the rule. We had two such patients 
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in whom pain persisted in spite of the find- 
ing of an empty kidney by catheter; at op- 
eration we found a subcapsular hemor- 
rhage. We must also think of a sudden in- 
crease of pressure within a benign solitary 
renal cyst or within one of the many cysts 
in polycystic disease. Pain due to a cortical 
lesion of the kidney proper will be noted 


only when the lesioa has grown to such an 
exteat as to put the renal capsule under 
tension. 


FOLLOW-UP UROGRAPHY 


We believe in follow-up urography in all 
our surgical kidney cases and are either 
elatec about the good results or dismayed 
about the failures. It enables the use of cor- 
rectiv? surgery before it is too late. 
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Many pathological cases show improve. 


ment or on very rapidly, others 
rather slowly. Thus we observed an unbe- 
lievably rapid infiltration of a kidney with 
hypernephroma within eight weeks (Fig. 
12), and, on the other hand, we watched a 
case of staphylococcus sepsis by repeated 
urography gradually develop renal car- 
buncles after two months on one side and 
after two more months on the other side 


(Fig. 13). 


regress 
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was found occupying the entire abdomen, 
pushing the intestines to the upper corner 
of the opposite side. This hydronephrotic, 
bag held more than 3,000 cc. of urine with. 
Out causing any symptoms whatsoever. 


COMMENT 


We have attempted to show that we still 
have, and always will have diagnostic prob- 
lems in surgery of the upper urinary tract. 
Refinement of technique and intelligent in- 





Vic, 33. Follow-up in a case of staphylococcus 
sepsis. 27, normal; B, two months later, Incom- 
plete filling of the right kidney. Operation: Several 
larger carbuncles, nephrectomy. C, four montns 
sinfe normal urogram. Bulging of lower pole with 
displacement of ureter inward. Operation: huge 
liquefied carbuncles, drainage with complete re- 
covery. 


GRAVE RENAL DISEASE WITH 
FEW SYMPTOMS 


The symptoms in many cases of well ad- 
vanced grave renal disease are few and 
often insignificant. We saw a child four 
years old with a congenital ureterocele of 
the bladder intermittently blocking both 
ureteral and urethral orifices, both kidneys 
having been completely reduced to thin 
shells with the capacitv of a pint each, yet 
the only complaints were inability to gain 
weight and a slight pyuria. Although the 
phenolsulphonphthale:n test was zere,there 
was enough renal tissue left to maintain 
life, as the blood urea nitrogen was still 
normal. 

Ín another case, that of a mar, aged 
seventy, with frequency of urination due to 
a benign enlargement of the prostate, while 
doing a cystogram an immense renal shell 





terpretation of intravenous urography will 
lead to better surgical results in urology. 
But this is only possible when not only co. 
operation but also a special interest exists 
between the urological clinician and the 
roentgenologist in the search of a prompt, 
clear and complete solution of every prob- 
lem presenting itself. 

І want to thank Dr. Louis Edeiken for his intense 
interest, constant cooperation, and untiring efforts 
to bring out the many detdils which solved many of 
our difficult diagnostic problems. 


CONCLUSIONS 


i. Intravenous urography has placed re- 
nal diagnosis in the hands of the general* 
practitioner and the roentgenologist. 

2. Constant cooperation between the 
urologist and roentgenologist is necesary 
for detailed studv of surgical cases. 
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3. In hematuria immediate localization 
of the source of bleeding by cystoscopy is 
imperative, to be followed by urograpiay 
later. 

4. À thorough examination should pre- 
cede every surgical kidney case to eliminate 
coexisting abdominal disease. 

5. The high percentage of leukocytos s 
in ureteral calculus is stressed, especially 
when diagnosing appendicitis. 

6. The poor shadow casting properties 
of small ureteral calculi and their position 
behind bony structures is discussed. 
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7. Rena. colic without stone and stone 
without сес are encountered. 

8. "Silert pyonephrosis" is not infre- 
quently seen and is remarkably asympto- 
matic. 

9. Emergency urography is of great 
value in deferential diagnosis of obscure 
toxemia and fever. 

10. Spastic states of the renal muscula- 
ture are discussed. 

11. Rapic and slow progression of renal 
pathology i: demonstrated by follow-up 
urography. 
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GASTRODUODENO-COLIC FISTULA: CARCINOMA 
OF TRANSVERSE COLON 


By MAXIMILIAN |, HUBENY, M.D., F.A.C.R., FLALC.P. 


and 


PERCY JOSEPH 


CHICAGO, 


*ASTROCOLIC fistula was first. dis. 
covered by Murchison." The majority 
of such fistulas are caused bv mal gnant le- 
sions in the greater curvature of the stom- 
ach; the next most frequent cause is a je- 
junal ulcer developing at the site of a gas- 
troenterostomy stoma. Geleb! found al. 
most half due to the latter cause. In 21 
cases reviewed at the Mayo Clinic 19 oc- 
curred after gastroenterostomy and 2 from 
carcinoma of the colon. Konlmann' adds to 
the etiologic factors carcinoma of the splen- 
ic flexure of the colon, perforation of a duo- 
denal ulcer, tuberculous peritonitis anc 
suppurative cholecystitis. Rees? mentions 
typhoidal ulcer of the colon. Langemeyer? 
describes a case in which gastrcjejuno-colic 
fistufa developed after gastroenterostom y 
and, in trying to work out the pathogenesis, 
confesses that some of it "bleibt unklar." 
Peptic ulcers, wherever situated, seem to 
have this tendency to form sealed com- 
munications with adjacent viscera, Moi- 
roud? even recounting a case in which the 
jejunum became fixed to the lesser curva- 
ture of the stomach at an ulcer site, taking 
on thereby some of the characters of a sur- 
gical stoma, and markedly ameliorating the 
patient’s symptoms! 

Perforation, as described by Morley, 
Brogke and Little,? would seem relatively 
uncommon. 

The diagnosis of gastrocolic fistula, ог 
duodenocolic fistula, or a combination of 
the two, is more often arrived at roentgen- 
ologically than by clinical methods, though 
there are some fairly constant clinical man- 
ifestations. 

Diarrhea is the most common and Strei- 
cher!’ urges a search fer such a fistula in all 
cases presenting obscure diarrhea. ‘The 
diarrhea is lienteric in type. One case of 


DELANO, M.D. 


ILLINOIS 


night blindness"-a deficiency disease and 
in this case developing in a patient receiv- 
ing an adequate diet) —was finally found to 
be due to the food loss resultant upon a gas- 
trocolic fistula. The night blindness disap- 
peared after surgical removal of the fistula. 
Breitner! recorded a case in which the pa- 
tient developed paresthesias. 

When the condition follows gastroenter- 
ostomy, eight to nine vears has been the 
average time, though it was only six 
months in a case described by Polya." 

So far as the roentgenologic approach is 
concerned, the condition shows up much 
better and much more frequently with a 
barium enema than following a meal, in the 
experience of most observers.*" One reason 
advanced for this is the probable formation 
of a mucous membrane fold" which has a 
ball-valve action and interferes with the 
egress of the barium from the stomach. 

Very great confusion may arise in the 
giving of a meal, moreover, as in the case 
described by Rees," where the passage of 
barium into the gallbladder from a gastro- 
duodeno-colic fistula was taken merely to 
be an incompetent sphincter of Oddi. In 
another case described by Feldman; an 
enema was altogether misleading, since a 
fistula from the colon to a kidney was pro- 
ductive only of a filling defect which seemed 
quite typical of carcinoma (particularly 
since the patient had a mass in that area). 
The enema failed of aid in the case of Mor- 
lev, Brooke and Little! because it could 
not be sent farther than the descending 
colon. Early, Holzknecht® suggested intro- 
ducing air into the rectum in the hope that * 
it would fill out the “Magenblase.” 

In the 21 cases described at the Mayo 
Clinic,! the roentgen ray gave positive evi- 
dence in 11, doubtful evidence in 1, and was 
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relatively negative in 8. Diagnosis vas 
made clinically in 9. 


REPORT OF CASE 

A. J., female, housewife, aged forty-five, 
of Lithuanian decent. For four and a half 
months she had complained of weakness, loss of 
weight, and intractable diarrhea. Food that 
she ate was passed sometimes in only a few 
minutes. Her past history, so far as surge-y 
was concerned, was negative. 

She entered Cook County Hospital on De- 
cember 19, 1938, and was sent to the roentgen 
department on December 27 for barium enema. 

As the colon filled, we thought we noticed an 
irregularity in the transverse colon, close to the 
hepatic flexure. [ts outline was indistinct, an 1 
we reserved judgment until we could see the 
films. 

The films showed the stomach distinctly out- 
lined. Though we considered a ball-valve ac- 
tion as one of the possibilities in this delay 
(for we had seen no stomach outline in the 
roentgenoscopic room) we were also obliged te 
consider the possibility of there being a union 
between the pars descendens of the duodenum 





Fic. 1. Roentgenogram after administration 
of an opaque meal. 


Gastroduodeno-colic Fistule 
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Fig. 2. Stomach. visualized after barium engma. 


and the colon, wth no direct connection be- 
tween stomach ard colon. 

We sent for the patient as soon as the previ- 
ous barium coud 5e well cleaned out, and this 
time gave a barium meal. The nature of the 
communication wes by no means distinct as we 
watched the progress of the meal. The first 
portion of colon tc show an outline was in the 
region of the spleaic flexure. (The lesion, we 
already knew, was near the hepatic flexure!) 
We were at length ¿ble to demonstrate that the 
barium was entering near the hepatic flexure 
and being swiftly carried along to the splenic 
flexure. An outlize of small bowel next became 
distinct, but only afer tedious observation. We 
could demonstrate no direct connection. be- 
-ween stomach aad colon. Films showed stom- 
ich, small bowel ard colon and did not serve 
greatly to clarify the condition. 

The patient wenz to operation soon there- 
efter, and the ent re region of the hepatic flex- 
ire was found erca.ed in a large mass, with 
cmentum drawn nto it, and all minute ana- 
tomical relations atserly obscured. The mass 
was dissected тес, and the necessary repair 


made in stomach, ‘olon and small bowel which 
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were implicated. The patient did very poorly 
after the operation and died on January 7, 
1939. 

The preliminary report of the surgical pathol- 
ogist was to the effect that the relationship 
of the fistula in the specimen was impossible 
to describe until there was m сгоѕсоріс evi- 
dence for the structures involved, since it was 
so bound in inflammatory tissue. 

The pathologist’s report follows: “The speci- 
men consists of a portion of small intestine 18 
ст. in length by 3.5 cm. in circamference. The 
serosa is pale-gray to dark-red. The wall is 
edematous. The mucosa is pinx-red to red in 
color. In addition there is a portion of trans- 
verse colon to which is attached che great 
omentum. At one pole the large bowel is trans- 
formed into a raised cauliflower mass 10X9 
cm. in dimension. The edges of this mass are 
raised above the mucosa 2 cm. and are light 
gray to red in color. The mid portion of this 
mass forms a defect of 4 cm. which continues 
with the lumen of what appears to be the 
stomach near the duodenum. The mucosa here 
is likewise thrown up into a papillomatous 
mass similar to that described in the large in- 
testine. Microscopic section of the colon re- 
veals & mucus-producing infi'trating adenocar- 
cinoma extending into the duodenum and 
stomach thus forming a .stroduodeno-colic 
fistula.” 


SUMMARY 


1. A gastroduodeno-co ic fistula is de- 
scribed, which presented some difficulty in 
the roentgen diagnosis. 

2. The lesion developed from a primary 
carcinoma of the transverse colon. 

3. The principal symptom, in common 
with most of the cases described by others, 
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was sudden diarrhea after the taking of any 
food. 

4. The perifocal inflammatory reaction 
obscured the anatomic relations at opera- 
tion and it was necessary to mobilize the 
mass as such. 
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MICROTIA AND CONGENITAL ATRESIA ОЕ THE 
EXTERNAL AUDITORY CANAL 


DEMONSTRATION OF THE EXTERNAL AUDITORY 
CANAL BY MEANS OF TOMOGRAPHY 


By JOHN D. CAMP, М.В. 


Section on Roen-genology, The Maya Clinic, 


and 
E. PETER ALLEN,* M.B. (М.Л B.M.R. 
Special Fellow in Roertgenology, The Maso “oundation 
ROCHESTER, MINNESOTA 


OUTINE roentgenograms of the tem- 

poral bone do not reveal the exteraal 
auditory canal clearly or consistently. Occa 
sionally, it may be visualized in the Towne 
projection by using a higher kilovoltzge 
but, at best, the outlines of the canal are 
indistinct because of the superimposition 
of the shadows of other structures. If the 
bone is undeveloped or sclerotic, it may be 
impossible to show the canal at all. 

Our results in a recent study of the tem- 
poral bone by means of a simple tomogra»h 
of the type described by the late E. W. 
Twining! suggested that the method might 
be of value in the demonstration of the ex- 
ternal auditory canals. Our interest was 
further stimulated by four recent patients 
who were suffering from microtia. In all 
four cases, the tomograms clearly revealed 
a complete atresia of the external auditory 
canal accompanying the deformity of the 
pinna. 

The technique used is primarily designed 
to show the external auditory canal in two 
planes. Because the long axis of the canal 
lies in the coronal plane, a tomogram made 
at the appropriate level in this plane wil 
show the canal in its entire length (CS, Fig. 
1). À second section through a plane at 
right angles to this will show the canal in 
cross section (5555, Fig. 1). 

TECHNIQUE 

1. Coronal Section (CS, Fig. 1). The pa. 

tient lies on the back with the occipu- 


} Twining, E. W. Tomography, by means of a simple attach- 
ment to the Potter-Bucky couch, Brit. Y. Radiol, 1937, 70, 342- 
347. 


against the table and the sagittal suture in 
the midlire. The orbitomeatal line should 
be perpendicular to the plane of the table 
top. The a»paratus is then adjusted so that 





Fic. 1. Norms hasalis of skull (diagrammatic) il- 
lustrating the planes of section through the tem- 
poral bone апі their relation to the internal 
anatomy of *he-bone. The levels 535—sagittal sec- 
tion, and C--——c-oronal section, are used for this 
study. 


the plane of the section will pass through 
the external auditory canals, the height of 
which above tke table top is measured di- 
rectly on a scale with the patient in posi- 
tion. It is essential to have the head 
straight, because any rotation will throw 


* Chester Beatty Travelling Scholar in Radiology, University of London. 
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to 
Q 
be 





the opposite canal out of the plane of the 
section, and it will not be revealed for com- 
parison. We have found an exposure of two 
seconds at so ma. using the Potter-Buckv 
diaphragm very satisfactory. 

2. Sagittal Section. The patient lies prone 
the head being rotated unti the sagittal 
plane is parallel with the table top, the af- 
fected ear down (this is the position for 
routine lateral roentgenograns). The tomo- 
graph$s then adjusted to select a plane 2.5 
cm. above the level of the teble top (Уз, 
Fig. 1). This, in the ordinary sized head, 
will give an image of the canel in cross sec- 
tion, о. to t.ocm. lateral to tl e tympanum. 
If indicated, further flms nav he made 
at other levels. For compariscn, films of the 
opposite side at the same levels should al- 
ways be made. 


COMMENT 


The films obtained with his technique 


have all been of diagnostic quality. The 
coronal section film (Fig. 2) -eveals the ex- 
* 
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Fic. 2. Coronal plane section, re- 
vealing complete atresia of the 
external canal on the right side 
(arrows indicate the normal 


canal on the left). In the nega- 
tive the right and left sides are 
reversed, 


ternal auditory canal on the normal side in 
its long axis, and demonstrates the absence 
of a canal on the affected side. Any attempt 
to interpret tomograms of this region with- 
out a normal for comparison is unwise. In 
some films in this plane, the middle ear and 
the internal canal are also seen. The sagit- 
tal section (SS, Fig. 1) shows the normal 
canal in cross section (Fig. 34), together 
with the temporomandibular Joint and the 
mastoid process. The absence of a corre- 
sponding external canal shadow on the af- 
fected side (Fig. 34) is obvious. In the inter- 
pretation of films made in this projection, 
here is one source of confusion. If the sec- 
tion has been made through the depths of 
the canal, close to the tympanum, the mid- 
dle ear, though strictly not in the plane of 
focus, may be revealed as an indistinct 
rounded shadow (Fig. 34) which may be 
confounded with the external canal proper, 
when the canal is in fact absent. On com- 
parison with the normal side, however, it 
will be noted that a normal canal is irregu- 


Vic. 3. Sagittal plane sections 2.5 
cm. above table top: a, with 
unaffected side (left) down, re- 
vealing a normal external audi- 
tory canal in cross section (in- 
dicated by arrows); 4, with 
affected side (right) down, re- 
vealing no evidence of external 
wuditory canal, Arrow indicates 
shadow of tympanum. 
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larly ovoid in cross section rather than 
round, and that its boundaries are clearly 
defined, not blurred. If there is any doubt, 
a further section made more lateral will 
eliminate the hazy shadow of the middle 
ear. 

There seems no good embryologic reason 
why microtia should not occur as ап so- 
lated defect, but the fact remains that in 
the majority of cases there are associated 
lesions, either the common atresia of -he 
external canal or some defect in the audi- 
tory ossicles or even the labyrinth. Treat- 
ment of these patients is therefore limited 
as a rule to plastic operations on the de- 
formed pinna, and it is generally agreed 
that surgical interference with the bone is 
useless owing to the frequency of concom- 
itant defects. It is, however, possible that 
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there are czses in which the external canal 
is presen: and in which hearing is reason- 
ably gooc, and in these some form of repair 
might be zoasidered. In such cases, a tomo- 
gram wot ld be of the utmost value in giv- 
ing the sergeon knowledge of the state of 
development of the canal. From the point 
of the roentzenologist, too, it is satisfying 
to be able to offer an anatomic diagnosis. 
We might remark parenthetically that we 
have not »een able to demonstrate the os. 
sicles by tomography, nor, on general 
grounds, does it appear to be feasible, at 
least with the simple apparatus used in this 
study. 

No doubt ће method would also be use- 
ful in the investigation of atresia due to 
trauma, irfection, and so on, and in the 
demonstra-icn of osteomas of the canal. 
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ROENTGENOLOGICAL AND PATHOLOGICAL 
CONSIDERATIONS OF EWING’S TUMOR OF BONE* 


By J. MARSHAL NEELY, M.D., 


and F. T. ROGERS, M.D. 


ANN ARBOR, MICHIGAN 


Сре confusicn exists ге- 
4 garding the clinical, roertgenological 
and histological criteria for the exact diag- 
nosis of Ewing’s tumor of bene. In 1922, 
Ewing! designated as a distinct tvpe among 
primary bone neoplasms, a tt mor arising, 
in his belief, from the perivascular lymph- 
atic endothelium occurring, zs a rule, 1 

young individuals and known to be radio- 
sensitive. Although this neoplasm is still 
referred to as Ewing's endothe ioma of bone 
by some authors, many pathologists have 
doubted its endothelial origir. Several ex- 
amples of primary bone tumor have been 
selected from the case record file of the 
University Hospital illustrating the diffi- 
culties which may be encountered in the 
differential diagnosis of this tumor. No at- 
tempt has been made to gatl er all tumors 
of this*type from the availabe records. In- 
dividual cases have been selected either as 
typical Ewing’s tumors presenting the car- 


dinal features of this lesion ос as tumors of 


some other type in which differentiation 
has been difficult. 

Roentgenograms in a classical example of 
Ewing's tumor show the lesicn located usu- 
ally in the diaphysis or metephysis of long 
bones. The patient is usuilly less than 
twenty-five years old, and »ain, swelling, 
low grade fever and leukocy tosis are com- 
mon clinical findings. Roentzen findings in 
early „итог development show slight 
thickening and increased density of bone 
cortex. Later, mottled rarefzction and peri- 
osteal reaction showing lam nation parallel 
to the long axis of bone ma- occur. In still 
later stages there may be swelling of soft 
parts, more bone destruction and rarely in- 
filtration of the epiphysis. The only altera- 
tion found in the marrow cavity is irregu- 
larity and narrowing due te thickened cor- 
tex. Pathological fracture rarely occurs. 
The tumor is extremely raciosensitive. 


Atypical variations of Ewing's tumor are 
often encountered. In these, roentgen ex- 
amination may show only bone lysis or 
sclerosis. Unusual sites of origin such 
spine, clavicle, skull or pelvis may be en- 
countered. When the tumor arises in flat 
bones, lysis is commonly the only roentgen 
evidence of disease. Periosteal reaction 
may be absent or when present may take 
the form of spicule formation perpendicu- 
lar to the shaft, a common sign in osteogen- 
ic sarcoma. 

Necessary roentgenological differential 
considerations where Ewing’s tumor is sus- 
pected must include any disease process 
which may produce any of these bone 
changes. There are several such lesions 
which must be considered. Chronic osteo- 
myelitis and syphilitic osteitis must. be 
ruled out and metastatic neoplasm may be 
confusing, particularly when found in long 
bones. Since tuberculosis involves the epi- 
physes primarily, differentiation 1s usually 
not difficult though close similarity may 
exist in the case of tarsal or carpal lesions. 
Bone involvement in leukemia is rarely 
solitary. In Hodgkin's disease the epiphysis 
Ss commonly involved and pathological 
fracture is prone to occur. Metastatic neu- 
roblastoma and xanthomatosis must be 
considered, particularly in children. It is 
readily seen, then, that while roentgen 
changes may strongly suggest Ewing's tu- 
mor, confirmatory clinical and pathologic 
data are necessary before a definite diag- 
nosis can be made. 

The typical microscopic appearance is 
said to be the only constant finding in Ew- 
ing’s tumor. Though this is true in some de- 
gree, the histopathology may be as variable 
and confusing as the roentgenogram. In the 
classical example, sections show dark stain- 
ing round cells closely packed with practi- 
cally no intercellular reticulum. The cell has 


* From the Department of Reentgeno эру, University Hospital, Ann Arbor, Michigan. 
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a very thin rim of cytoplasm, a large nu- 
cleus with thin nuclear membrane and 
chromatin arranged in no particular pat- 
tern. In bone, masses of tumor cells invade 
lacunar spaces where osteoid tissue and os- 
teoblastic activity give evidence of react; ve 
bone formation. Osteoclasts may be found 
about the margins of dead bone. The tumor 
cells in this neoplasm do not form bone. 

In atypical tumors cellular monotony is 
less marked and varying amounts of inter- 
cellular substance may be observed. Oc- 
casionally tumor cells show. cytoplasmic 
processes and hyperplastic reticulo-endo- 
thelium may be present. 

For an experienced pathologist differ- 
entiation between malignant neoplasm and 
inflammatory reaction is not difficult, and 
correct interpretation of the classical his- 
tologic characteristics of Ewing’s tumor is 
easily made. However, in those tumors 
where histological findings are atypical, 
exact classification is often impossible. In 
many instances, without the aid of clinical 
knowledge it is impossible to definitely 
classify the neoplasm as belonging to the 
E wing tumor group since the histology dif- 
fers in no way from that of round cell sar- 
coma arising in other tissues. 

Biopsy should never be omitted when 
Ewing's tumor is suspected. Reports to the 
contrary notwithstanding, there is no clin- 
ical or experimental evidence that this pro- 
cedure causes dissemination of tumor cells. 
Incisional biopsy should be done if possible, 
the aspiration method being used only as a 
last resort. 

Five tumors have been selected for pres- 
entation which are sufficiently. character- 
istic to be considered true Ewing's tumors. 
The first occurred in a boy, aged fourteen, 
involving the proximal metaphysis of the 
left tibia. Roentgenograms showed both in- 
creased density and rarefaction in the cor- 
tex. Elevation of the periosteum with par- 
allel апа perpendicular bone production 
was present. Though infiltration extended 
almost to the epiphyseal line there was no 
invasion of the epiphysis. Since pulmonary 
metastasis was demonstrable at first exami- 
nation, amputation was not advised and ir- 
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radiation was administered to the neoplasm 
with gooc local response. This patient 15 
alive six months after the onset of symp- 
toms. 

The next two neoplasms were located in 
the fibulae The first of these developed in 
the diaphysis of the left fibula of a boy, 
aged thirteen. Roentgenograms showed 
cortical thekening and increased density 
with some 4istortion of the marrow cavity. 
There was irregular periosteal reaction 
without lamination, and extensive infiltra- 
tion of soft issues (Fig. 3). Death occurred 
four month. after amputation. The other 
Ewing's tun or arising in the fibula showed 
mottled incrzased bone density but the pre- 
dominant abnormality was lysis. Parallel 
deposits of subperiosteal bone as well as 
perpendicula- spicules were present. Neith- 
er epiphysis was involved. The localized 
bone destruction suggested subperiosteal 
origin. 

The next lesion (Fig. т), although typical 
enough from the histopathological view- 
point, presented a very unusual roentgen- 
ological appearance. The tumor seeħed to 
have arisen i1 the second cuneiform as 
shown by complete lysis of this bone with 
less extensive destruction of neighboring 
bones. Soft tissue swelling of the entire foot 
was obvious. A diagnosis of tarsal tubercu- 
losis was made st the time of the first roent- 
gen examinaticn, the true identity being 
learned by aspiration. biopsy. Following 
biopsy and amputation of the foot, the tu- 
mor recurred in the upper tibia and fibula 
and metastases were found in the lungs. 
Eleven months after onset of symptoms 
this patient died $ 

The next Ewir g's tumor was one arising 
in the distal half of the clavicle. Clinically 
and roentgenologically this lesion was first 
diagnosed acute osteomyelitis. Bone rare- 
faction was the predominant abnormality 
seen in the roen-genogram though there 
was some cortical thickening and thin sub- 
periosteal bone d2posit. Following biopsy 
of the clavicle, fractionated irradiation 
wes given with relief of pain and some 
roentgenological evidence of favorable re- 
sponse. Death occurred ten months after 
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(379623) Ewing's tumor apparently arising in second cuneiform infiltrating surrounding soft tissue 


Vic. 2. (426629) Primary malignaat bone neoplasm arising in metaphysis of tibia in a male aged sixty-four 
in which the histology 1s compatible with Ewing's tumor. 


Fic. 3. 
ance suggests periosteal origin. 

onset of symptoms, with c inical evidence 

of generalized metastases. 

The histopathology was so similar in 
these уе tumors that mzterial from one 
case will serve for demonstration. With 
low power magnification (Fig. 6) this tissue 
is seen to be made up of small dark cells 
quite closely packed with no intervening 
intercellular substance. More highly mag- 
nified (Fig. 7), the cells are found to be 
round with large dark-staining nuclei and 
no nucleoli, A section through bone (Fig. 
8) shows invading tumer cells occupying 
the lacunar space, a portion of which con- 
tains osteoid tissue. Acteve osteoblasts are 
seen about the margins of the bone but 
there is no evidence of tumor bone forma- 
tion. Other fields show islands of dead bone 
surrounded by osteoclasts. Reactive bone 
formation in response со invading tumor 
tissue explains the zones of increased den- 
sity seen in roentgenograms. Osteoclastic 
absorption of dead bose accounts for the 
appearance of patchy »one lysis. 

The next two examp es represent lymph- 
oblastoma involving bone. The first of 
these involving the upper portion of the 
left humerus occurred n a male, aged sixty- 
four, showing generabzed lymphadenopa- 


(412923) Ewing's tumor ¿rising in lower fibula showing bone lysis and periosteal reaction, Appear- 


thv. Roentgen examination disclosed a 
motheaten appearance of the entire upper 
third of the humeral shaft and pathological 
fracture. Mottled increased density and 
cortical irregularity extended into the epi- 
physis. There was no evidence of periosteal 
reaction. À roentgenogram eighteen months 
after irradiation showed healing of the frac- 
ture, decreased sclerosis and widening of 
the marrow cavitv. Continued. disability 
due to soft tissue edema prompted ampu- 
tation one vear later. The patient is still 
living six vears after onset. 

The other lymphoblastoma of bone (Fig. 
4) occurred in a male, aged forty-five, 
whose first roentgenograms showed moth. 
eaten destruction in the coracoid process 
and neck of the scapula and also in the 
neighboring humeral epiphysis. There was 
also destruction and compression of the 
tenth dorsal vertebral body. Both shoulder 
and spine areas were irradiated with satis- 
factory symptomatic relief. À few months 
later bilateral axillary and supraclavicular 
lymphadenopathy developed. 

Roentgen changes in both of these cases 
resemble those found in Ewing's tumor; 
however, the age of these patients, the 
demonstration of epiphyseal involvement 
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and the occurrence of pathological fracture 
are more characteristic of Hodgkin's dis- 
ease. 

Sections from the first of these, while 
somewhat atypical, showed a histopatho- 
logic picture compatible with Hodgkin's dis- 
ease. Cells varied widely in size and shape, 
had abundant cytoplasm and were embed- 
ded in a rather dense bed of hyperplastic 
reticulo-endothelium. Sections of the soft 
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atypical lymphoblastoma а тоге likely 
diagnosis. Undifferentiated lymphoblasto- 
ma 15 very similar to atypical Ewing's tu- 
mor in histopathological appearance. 

The nex: two examples of primary bone 
neoplasm are shown because accurate his- 
tological classification is impossible. In the 
first, a bov aged nine, the body of the sixth 
dorsal vertebra was involved and sur- 
rounded by soft tissue infiltration. Roent. 


Vic. 4. (372821) Mottled rarefaction and increased density occurring in the coracoid process of the scapula 
and head of humerus due to lymphoblastoma. Similar changes in tenth dorsal body with compression 


deformity. 


tissues of the arm made following amputa- 
tion showed extensive Hodgkin's infiltra- 
tion throughout the material examined. 
The bone showed no evidence of tumor in- 
vasion. All of the lacunar spaces were filled 
'with fibrous connective tissue. It is con- 
ceivable that irradiation may have com- 
pletely destroyed invading tumor cells in 
bone-- there is no reliable histopathological 
evidence for or against this contention. 

In the second example of lymphoblas- 
toma of bone, biopsy material was obtained 
from the scapula and the histopathologic 
classification was much more difficult. The 
sections showed infiltration of soft tissues 
and bone by a neoplasm made up of cells of 
various sizes and shapes with some inter- 
cellular substance. In several areas of this 
section the histologic appearance was com- 
patible with that of Ewing's tumor. How- 
ever, variability in cell shape and size plus 
the presence of reticulo-endothelium made 


genograms shewed compression deformity 
with narrowinz of the anterior and left lat- 
eral margins ef the body. There was also 
marked narrowing of the intervertebral 
space, particularly on the left. The princi- 
pal bone change here was one of increased 
density though some rarefaction was seen 
in the ribs adjcining the involved vertebra. 

The other timor also occurred in the 
spine of a boy aged nine (Fig. 5). Roent- 
genograms showed increased density of the 
first lumbar boc y, obliteration of the inter- 
vertebral space chiefly on the right, to- 
gether with kyphos deformity. There was 
also posterior lisplacement of the first 
lumbar body as viewed in lateral projec- 
tion. [Increased censity and destruction of a 
vertebra is a very uncommon finding in a 
patient of this age, scarcely compatible 
with tuberculoss or xanthomatosis. The 
original roentgeaological impression was 
metastatic neoplasm. Death occurred two 
































Vic. 4. (374668) Lysis and increased density in first 
lumbar body with narrowing of intervertebral 
spact, and some posterior displacement caused by 
a tumor, the histology of which is compatible with 
Ewing's tumor. 


years after onset of symptoms with clinical 
evidence of pulmonary metastasis. 

In both of these tumors material for mi- 
croscopic study was obtained from the tu- 
mor infiltrated soft tissues over the spine 
(Fig. 9). Sections show small, round, dark. 
staining cells infiltrating all of the tissue 
removed. They are quite widely spaced and 
show abundant intercellular substance, a 
portion of which is collagen from the in- 
filtrated soft tissue. Some of the cells show 
cy toplasmic processes. The histopathology 
in both tumors, while quite atypical, is 
compatible with Ewing's tumor. 

As pointed out by Colville and Willis? 
and Rix and Geschickter,’ there is marked 
similarity in the microscopic appearance о! 
Ewings tumor and sympathoblastoma. 
The latter authors have recently reviewed 
all of their previously reported Ewing's tu- 
mor cases involving the spine and have 
found them to be sympathoblastomata. 
The tissues in the two tumors just de- 
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scribed were stained with Masson's tri- 
chrome stains and Roger's silver impregna- 
tion method but failed to demonstrate any 
evidence of cell type compatible with sym- 
pathogonia in any of the various stages of 
differentiation. With the information avail- 
able, these two tumors must be classified as 
round cell sarcomata, the general appear- 
ance of which is compatible with atypical 
F.wing’s tumor. 

There is marked variance of opinion re- 
garding the histogenesis of Ewing’s tumor. 
Ewing! originally believed the tumor rose 
from the perivascular lymphatic endothe- 
lium. Connor? points to the reticulo-endo- 
thelium as the tissue of origin. Geschickter 
and Copeland? state that the tumor is 
ivmphocytic in origin, and Roome and De- 
laney? consider the neoplasm related to 
myelocytoma. There is also marked dif- 
ference of opinion regarding the portion of 
bone in which the tumor arises. Some be- 
heve origin is within the cortex, others in 
the periosteum and still others believe it is 
within the bone marrow. 

Study of the present material indicates 
that the tumor arises in the cortex or be- 
neath the periosteum. In two of the neo- 
plasms, even though they were advanced, 
roentgenograms showed the marrow cav- 
ity, though irregular, to be visualized 
throughout the entire length of the shaft. 
One would expect that a tumor arising in 
the bone marrow would produce enlarge- 
ment of the cavity and thinning of the cor- 
tex, a condition which is not encountered in 
Ewing's tumor. 

In bone sarcomas which are clinically 
and roentgenologically typical Ewing's tu- 
mor, the histopathology may differ widely 
from that usually considered characteristic. 
An unusual pathological picture, for exam- 
ple, was seen in a tumor arising in the prox- 
imal metaphysis of the tibia in a male aged 
sixty-four (Fig. 2). The roentgenograms 
showed motheaten lysis and some increased 
density in the upper tibia. There was a 
very slight degree of periosteal thickening 
and no evidence of subperiosteal bone pro- 
duction. The sections showed undifferen- 
tiated cells bearing many of the morpho- 
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Vic. 6. (422806) Low power photomicrograph showing classical appearan e ef Ewing's tumor made up of 
small dark staining round cells with little intercellular substance. 

Fic. 7. (422806) High power photomicrograph of same tumor. 

Fic. 8. (422806) Appearance of same tumor in invaded bone. Lacunar spaee contains both tumor and oste- 
oid tissue. 

Fic. 9. (374668) Low power photomicrograph of neoplasm arising in first Kimbar body. Section was taken 
from infiltrated soft tissue adjacent to spine. 

logical characteristics of Ewing's tumor. to spindle shape amd there was abundant 

They were uniform in size and shape but ir tercellular reticul im. The appearance of 


loosely arranged, many showing a tendency these areas was typically that of undiffer- 
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entiated fibrosarcoma. There were no tu- 
mor giant cells and no tumor bone forma- 
tion. 

There are undoubtedly some who would 
object to classing this neoplasm as a Ew- 
ing's tumor because of age of the patient 
and atypical histopathology. dowever, the 
roentgen findings are compat ble with Ew- 
ing's tumor and in certain areas the histo- 
pathology is fairly typical. A -umor slightly 
more differentiated might corceivably form 
bone and would then be classed as an osteo- 
genic sarcoma, 

All of this supports the contention of 
Melnick’ who maintains the cell of origin 
in Ewing's tumor is the uadifferentiated 
mesenchymal cell which, ir postnatal life 
is found about small blood vessels and cap- 
Шагтеѕ. In accordance with this conception, 
classical Ewing’s tumor is zn undifferenti- 
ated round cell sarcoma composed of cells 
not yet differentiated sufficiently to form 
reticulum. In atypical neopiasms where tu- 
mor cells may be slightly nore differenti- 
ated, they may assume п orphologic and 
physiological properties of the fibroblast or 
fibrocyte, become spindle shaped, produce 
reticulum, and, with still more cellular dif- 
ferentiation, possibly form bone. On the 
other hand, differentiaticn may proceed 
along another line with production of re- 
ticulo-endothelium and myelocytic ele- 
ments and may resemble the histologic pic- 
ture found in lymphoblas-oma. The cell of 
origin, then, in Ewing's tumor, fibrosar- 
coma, osteogenic sarcoma and lymphoblas- 
toma is the same, histopathological classi- 
fication depending on the line and extent of 
differentiation of tumor cells. The divisien 
of the clinical entities lecomes arbitrary 
and must be based on c inical, roentgeno- 
logical and histopatholog cal criteria. 

If, as is suggested, Eving’s tumor is an 
extremely undifferentiated round cell sar- 
coma of bone the questicn arises—is such a 
separate classification justified? It would 
seem that this clinical grouping is justi- 
fiable and serviceable provided it is under- 
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stood that this designation does not im- 
ply a separate neoplastic entity. Therefore, 
I.wing’s tumor constitutes an intergrada- 
tion with lymphoblastoma and myeloblas- 
tic tumors, on the one hand, and with fibro- 
sarcoma and osteogenic sarcoma, on the 
other. 


CONCLUSIONS 


1. Ewing's tumor represents an arbi- 
trary subdivision of malignant bone neo- 
plasms. Histopathologically it cannot be 
considered a neoplastic entity. 

2. Roentgen signs of Ewing's tumor are 
not unequivocally characteristic. They re- 
sult from destructive and reparative proc- 
esses In osseous tissue any of which may 
be seen in osteogenic sarcoma, metastatic, 
tumor or non-neoplastic lesions. 

3. Correlation of clinical, roentgenologi- 
cal and histopathological data 1s necessary 
in order to establish the correct diagnosis 
and proper classification of primary bone 
tumors. 

4- Biopsy should be done as early as pos- 
sible in any bone lesion where primary neo- 
plasm 18 suspected. 
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QUIESCENT INTERVAL AND BONE METASTASES 
IN LYMPHOSARCOMA* 


By CLAUDE MOORE, 
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, M.D., К.А.С.Р, 


WASHENGTON, D. C. 


OTH the duration of the quiescert 

interval and the frequency of occur- 
rence of bone metastases seem significant 
factors in the prognosis of lymphosarcoma. 
Little attention seems to have been paid 
to either of these factors, however, except 
in special instances. The fact that the case 
here reported presented unusual features 
n both these respects has been responsible 
for a review of these aspects of lympho- 
sarcoma. 
> LITERATURE 

Regarding duration of the quiescen: 
interval, Craver's! data in 96 cases show a 
total number of 7 cases (7 per cent) surviv- 
ing for more than five years. The av erage 
survival since admission in this group of 7 
cases is 7.3 years. Of Cutler's? 16 cases ir 
which death occurred, only 1 survived more 
than four years. Of the living patients in 
his series 4 out of 13 were alive after four 
years, while 2 others were alive after more 
than 5.5 years. Minot and Isaacs* reported 
1 patient well after six years. 

Bone metastases in lymphosarcoma have 
received very little attention. As noted by 
Craver and Copeland? few if any reports 
of large series of cases provide information 
on this aspect of lymphosarcoma. [n 
Craver and Copeland's series of 164 cases, 
17 (10 per cent) had bone involvement. In 
cases with bone involvement the following 
characteristics were apparent. Metastases 
were noted from twenty days to one year 
orior to death. Most patients died before 
the end of the third year. Bone involve- 
nent in order of frequency was spine, 
»elvis, skull, femur, humerus, tibia, scap- 
ila, mandib te. fibula a, and ribs. [еей in 
:he bones were either osteoplastic or osteo- 
ytic, with the latter predominating. .7// 
he metastases originated from reticulum cell 
'arcomas. 


FEPORT OF CASE 


T. E. D., a male, white, aged forty-eight, 
first noted the onset of generalized enlargement 
of the lymph rodes in August, 1932. Subse- 
quently there was a slow, progressive increase 
in size so that in April, 1933, he consulted a 
physician. Upor examination at that time by 
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Biopsy specimen inguinal lymph node, 
May 9, 1933. 


Эт. Н. D. Meeker, there were "numerous dis- 
crete nodules n each submaxillary space and 
in both carotid chains. There were small but 
palpable glands in both axillae and both 
groins.” There was no elevation of tempera- 
ture, no chest пот abdominal symptoms and a 
roentgenogram of the chest showed no enlarge- 
ment of the melizstinal lymph nodes. On April 
21, 1933, hemozlc bin was tos per cent, eryth- 
rocytes $,600,00c, and leukocytes 5,409. е 
differential count of the leukocytes showed 7 
per cent polymorphonuclears, 24 per cent us 
phocytes and 1 per cent eosinophiles. 

Biopsy of two iaguinal lymph nodes on May 
9, 1933 (slides апі reports furnished by Drs. 
H. D. Meeker enc H. R. Muller) showed (Fig. 
1) an overgrowth ef small round cells such that 
the normal architecture of the lymph node was 
partially destrowed. No eosinophiles nor Doro- 
thy Reed cells were present. 

Following roeatgen treatment and a vacation 


* Read at the meeting of the American Association for the Stu ly of Neoplastic Diseases, Washington, D. C., Sept. то, 1937. 
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Fic, 2. Histological appearance o popliteal lymph 
node removed at biopsy Ари 12, 1937. 


of six months in Florida, the patient remained 
well until December, 1936. At that time he was 
seen because of pain in the right chest. Follow- 
ing an evening of group singirg he noticed a 
gradually increasing discomfort in the right 
chest, which discomfort at times felt like “gas 
pushing upwards” on the right side. He was 
unable to take a deep breath. Physical exami- 
nation revealed a very slight icteric tinge to the 
skin, pale mucous membranes, and generalized 
glandular enlargements. All s iperficial lymph 
nodes were enlarged, particularly the axillary 
and left popliteal, these being approximately 2 
cm. in diameter. Roentgenoscepic examination 
of the chest, together with roentgenograms, 
showed a marked widening o^ the mediastinal 
shadow, a thickened interlobar pleura and а 
slight increase in density in tke lateral portion 
of the right lung in the regon of the third, 
fourth and fifth ribs. Following a series of roent- 
gen treatments the patient by January 22, 
1937, reported that he was fecling well, breath- 
ing much better and that he cc uld breathe with- 
out difficulty. 

А second series of roentger.ograms taken on 
February 9, 1937, showed a return to normal 
size of the mediastinal lymph nodes, disappear- 
ance of the interlobar thickening, but a persist- 
ence of the shadow in the lung, 

Beginning on March 27, 1937, the patient 
experienced an upper respiratory infection 
which gradually increased in severity such that 
his temperature for several days reached 103° 
to 104° F. Cough was considerable and was 
accompanied by recurrence cf pain in the right 
chest. This pain having increased, on April 12, 
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1637, the third series of roentgenograms was 
taken. Corresponding to a palpable mass 3 by 
scm. was the area of increased density and the 
fracture of the rib. Physical examination at this 
time revealed barely palpable axillary and in- 
guinal lymph nodes, non-palpable cervical, 
posterior-occipital and  epitrochlear lymph 
nodes and the left popliteal lymph node 2 cm. 
i diameter. Temperature ranged around 99.2? 
F. A mass 15 by 20 cm. was palpable in the 
abdomen, near the umbilicus. 

On April 12, 1937, biopsy of the left popliteal 
lymph node, which had received no roentgen 
treatment, was done. Histologically the tissue 
was composed entirely of small lymphocytes, 
some of which were seen in mitosis. There was 
some fibrosis but neither eosinophiles nor 
Dorothy Reed cells were present (Fig. 2). 
These findings were essentially the same as 
those of Meeker and Muller four years рге? 
viously. 

Following this, the patient received large 
doses of roentgen therapy to the abdominal 
mass. Even on May 27, 1937, he weighed 157 
pounds, a loss of only 8 pounds from his 
maximal weight. The cough continued with 
slight remissions, fluid collected in the abdomen 
and he died on June 25. Autopsy was not 
obtained. 


DISCUSSION 


The present case is interesting from 
several standpoints. First is the relation- 
ship between histological appearance and 
the quiescent interval. The patient went 
for a period of four years without sufficient 
symptoms to necessitate consulting a phy- 
sician or communicating with his physician 
who previously had made a definite diag- 
nosis of lymphosarcoma from the biopsy. 

In the literature, the "simple lympho- 
mata," “‘Iymphadenomata” or “‘hyperplas- 
tic lymphadenitis” cases are associated 
with long clinical courses. Le Count's! case 
of this type continued for fifteen years, 
while one of Ewing's cases (Cutler?) con- 
tinued for eighteen years, with fatal out- 
come. In none of these cases was there, 
metastasis to bones while conversely in 
none of Craver and Copeland's cases with 
bone metastasis was the lymphosarcoma of 
the type reported. The histological ap- 
pearance of the lymph nodes in the case 
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here reported, similar at both beginning 
and end of the disease, is that of a suppos- 
.edly benign lymphatic tumor. Its metas- 
tasis to bone, previously reported as occurring 
only in the reticulum cell type of lymphoma, 
therefore is very unusual. 

The metastic lesion in the rib was pre- 
dominantly osteolytic in type. In one of 
Craver and Copeland's cases (their Case 
5) "a lesion in a rib showed rarefaction 
without marked alteration in the structure 
of the bone," apparently without patho- 
logic fracture. 

As in most cases of bone involvement, 
attention was called to the rib metastasis 
by pain locally. It seems unusual that the 
rib metastasis became evident soon after 
such excellent response to roentgen treat- 
ment had been obtained upon the part of 
the mediastinal lymph nodes. 

According to the frequency of occur- 
rence, metastases of lymphosarcoma to 
ribs are very rare. Craver and Copeland, 
however, do state that bone involvement, 
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particularly of the vertebrae, occurs chiefly 
through ex er sion, and it is probable that 
the rib in ће case here reported was in- 
volved in бах fashion. 


SUMMARY 


A case of lymphosarcoma of round cell 
type with fcur years' quiescent period and 
metastasis to vone (rib) is reported. 
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INTRACRANIAL COMPLICATIONS FOLLOWING 
IRRADIATION FOR CARCINOMA OF THE SCALP* 


у EUGENE Р. PENDERGRASS, M.D., PHILIP J. HODES, M.D., aud 
ROBERT A, GROFF, M.D. 


PHILADELPHIA, PENNSYLVANIA 


WE have observed fatal intracranial 
complications in 3 patients who re- 
ceived large doses of radiation for carci- 
noma of the scalp. The parpose of this 
communication is to call a-tention to the 
therapeutic procedures employed in these 
patients and to record their operative and 
post-mortem findings. 





Vica. Case 1, Note denuded vone in center of lesion 
at 27. Photograph taken ir February, 1937. 


Case т. О. McH., male aged sixty, was ad- 
mitted February то, 1937, complaining of an 
ulcer of the scalp of eleven years’ duration 
(Fig. 1). The lesion was first treated with radia- 
tion five years prior to hss present admission. 
The quality and quantmy of radiation. em- 
ployed were unknown though we believe low 
voltage rays were employed as the treatment 
was given by a dermatclogist. In November, 









* From th partments of Radi 
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1935, the patient was again irradiated. During 
the following twelve months, the lesion was 
treated at various intervals with high voltage 
radiation (200 kv., ҳо ст. skin-target distance), 
receiving a total of 5,000 r filtered through 
с.50-0.75 mm. of copper (Fig. 2). 

The patient was first seen in the Department 
of Radiology of the Hospital of the University 
of Pennsylvania on February 10, 1937. On ex- 








Vic. 2. Case r. Treatment received in years prior to 
admission to Department of Radiology of Hospital 
of University of Pennsylvania, February, 1937. 
Before November, 1935: Superficial therapy, total 
dose and physical factors unknown. 


November, 1935— November, 1937 

November, 1935 1,000 rin 5 days (0.5 mm. Cu) 

March, 1936—1,6co rin 4 days (0.5 mm. Cu) 

September, 1936—2,000 r in 16 days (0,75 
Cu) 

November, 1g37-1,000 rin 7 days (0.73 mm. Cu) 
Physical factors, 200 kv., so cm. skin-target 


distance. 


mm. 





ogy and Neurosurgery of the Hospital of the University of Pennsylvania, Philadelphia. Read 
ünth Annual Meet ng, American Roentgen Ray Society, Atlantic City, М. J., Sept. 20-23, 1938. 
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amination, a foul, necrotic, sloughing ulcer 
(Fig. 1), 13 ст. in diameter, was found overly- 
ing the right frontal bone. The bone in the 
center of the involved area was denuded. The 
edges were raised with considerable infiltration 
evident in the outer canthus and upper lid of 
the right eye. No metastatic nodes were palpa- 
ble in ache cervical region. 

Biopsy showed  spinocellular 
Grade 2 

Laboratory Data. Blood chemistry 
Ogy, negative. 

Roentgen Examination. There was a deminer- 
alized area in the frontal bone on the right side 
due either to infection, malignant disease, or 
both. 

Therapeutie Course. The patient received his 
first roentgen treatment from us on February 
10, 1937. The entire lesion was divided into six 
* fields, each 7 cm. in diameter (Fig. 3). One por- 
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Fic. з. Case 1. Treatment received February, 1937- 
March, 1937. Portals 4, B, C, D, E, F, 7 cm. 
diameter, daily dose, 350 r to one area; total dose, 
2,000 r X6; total treatment period, fifty-five days. 
Physical factors: oil-cooled air-insulated shock- 
proof tube, constant potential generator, 200 kv, 
(peak), 15 ma. 3 percent ripple, 18 ст. skin-target 
distance; 5 mm. Cu equivalent filtration (Thoraeus, 
1.25 mm. tin, 0.25 mm. Cu, то mm. Al); 160 r 
per minute deli vered to skin with these factors. 
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Treatment received April, 
. Pertal G, 9 cm. diameter; daily dose, 
доо г; total.dcse, 2,000 r; total treatment period, 
six days. Perta: H, 7 cm. diameter; daily dose, 400 
г; total des», 2,000 r; total treatment period, six 
days. Physi-al factors: Same as in Figure 3. 


Fic. 4. Case я. 
May, 1937 
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tal was treatzd daily, 350 r* being delivered at 
each sitting. The rays were emitted by an oil- 
cooled, air-izsulated, shock-proof tube ener- 
gized by a 2со kv. constant potential generator 
operating at 1& ma. (ripple 3 per cent). The 
target skin cistance was 18 cm. A Thoraeus 
filter equivalent to 5 mm. of copper (1.25 mm. 
tin, 0.25 mm Ca, т.о mm. Al) was employed, 
the aflux beng 160 г a minute. The patient 
received 2,002 1 to each of the six portals in 
fifty-hve days which produced a moderately 
severe epithe! tis exudativa. On April 129 1937, 
two weeks ater the last treatment, a biopsy 
revealed evidence of active malignancy. Follow- 
ing a consultation with another radiologist, the 
lesion was given an additional 2,000 r to each of 
two portals insi» days (Fig. 4). Examination in 
June, 1937, revealed considerable slough in the 
center of the сет with continued healing about 
its periphery. 

Several day. later, June 17, 1937, the patient 
complained of loss of control of the fingers of 


*r-in air without beck-scatter, 
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his left hand. He was drowsy an1 complained 
of headache. A roentgen examimation of the 
skull revealed no pineal shift. Che bone de- 
mineralization previously reported had pro- 
gressed though it was impossible to tell from 
the roentgenograms alone whetaer the bone 
changes were due to infection, m alignancy, or 
both. Because of these findings, the patient was 
hospitalized. 
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Following operation, the patient's headache 
subsided and the weakness of the arm and leg 
disappeared. A culture of the material obtained 
from the cavity in the brain showed both 
Staphylococcus albus, and Streptococcus haemo- 
/vticus. 

Seven days after operation, the original clini- 
cal picture began to return, the patient de- 
veloping left hemiparesis and stupor. The 





Fic. s. Case 1. Right lateral view o` brain showing the diffuse inflammatory reaction more marked at ,7 and 
B. Area C is the site of the p imary focus of infection where brain herniated into cranial detect. 


Physical and Neurological Exesuination. Upon 
admission to the hospital, the patient’s tem- 
perature was 102° F., pulse 8o and respirations 
24. The blood pressure was 12/68. The edges 
of the ulcerated area of the scalp were inflamed 
and reddened. The right eyelid was edematous. 
The cganial nerves were essertially negative. 
The eyegrounds showed haziress of the disc 
margins. The left arm and leg were weaker than 
the right and their reflexes were increased. 

On June 17, 1937, a trepaine was made 
through the exposed bone ove- the lower por- 
tion of the motor area. The dura was white, 
thickened and did not pulsate. After opening 
the dura, a beefy-red arachnoid was exposed. 
Upon inspection and manipilation, a large 
cavity was opened which contained yellow 
fuid with "strings" of exudate. A rubber tissue 
drain was inserted and dressit gs applied. 


trephine was enlarged at a second operation by 
rongeur. The bone removed was dry and thin. It 
did not have the appearance of osteomyelitis, A 
foul-smelling, greenish exudate was present 
ever the entire brain exposed. Degenerated 
brain substance was removed and adequate 
drainage obtained. The patient’s condition was 
not altered. Two days after the second opera- 
tion, the patient died. 

Pathological Examination. At autopsy the 
brain, upon gross inspection, was covered by an 
extremely thick, milky, suppurative exudate 
‘Fig. 5). The base of the brain and brain stem 
were likewise covered by this intense suppura- 
non (Fig. 6). The ependymal lining of the 
lateral ventricles was covered by a thick white 
exudate. This was particularly heavy on the 
roofs of the anterior horns of the ventricles, 


үз 


attaining a thickness of almost o.5 cm. This 
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thickening of the ependyma and suppurat ve 
exudate were also present in the third and fourth 
ventricles. 

The vessels of the brain showed marked ccn- 
gestion and numerous hemorrhages were pres- 
ent throughout. The right half of the dura was 
thickened and revealed an internal suppurative 
process. A diagnosis of suppurative meningitis 
extending over the entire brain was made to- 
gether with a thickening of and suppurative 
exudate over the entire ependyma of the lateral 
ventricles, 

Microscopic Description (Dr. B. J. Alpers). 
“There is a very thick exudate covering the 
cortex. The lower layers next to the cortex are 
composed of a dense fibrous exudate in which 
there are many lymphocytes and an occasional 
large mononuclear cell. The more superficial 
parts of the exudate are composed of роі» 

* morphonuclear leukocytes which lie in sca:- 
tered strands of fibrin. The pial vessels are 
thickened and their walls infiltrated by leuko- 
cytes. The cortical vessels show swelling and 
proliferation of the endothelium. There is ex- 
tensive infiltration of the brain tissue with 
leukocytes. Fresh hemorrhages are seen here 
and there. The ganglion cells are swollen. Co - 





Fic. 6. Case т. Base view of brain showing the 
marked basilar meningitis. 
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Vic. 7. Case 11, Note the denuded bone (arrow). 
Photczrzph taken in March, 1937. 


lections of leukocytes are present everywhere 
in the brain tssue. Diagnosis: Meningo-en- 
cephalitis—p irclent." 

Summary or Case z. The patient? aged 
sixty, received an unknown amount of low 
voltage rays fer a cancer of the scalp five 
years prior -o his present admission. High 
voltage radat on, 200 kv., was then di- 
rected to the lesion at irregular intervals for 
twelve months before the patient was first 
seen by us, the lesion receiving 5,000 r 
during this period. Two months later, the 
lesion received 2,000 r X6 in fifty-five days 
of high voltage radiation in our depart- 
ment. The patiznt was given an additional 
2,000 r to each of two portals three weeks 
later for evider.ce of residual malignancy. 
The patient developed evidence of an in- 
tracranial lesion six weeks after the last 
treatment. A d iral and subdural infection 
was found azd drained. The patient ulti- 
mately succumbed to the intracranial 
infection апі died. A diffuse purulent 
meningo-encepl alitis was found at autopsy. 

Case п. Н. B, male, aged fifty-three, was 
admitted March 27, 1937, complaining of an 
ulcer of the salo of nine months’ duration. 
During this time the lesion had been treated 
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with caustic salves applied locally without suc- 
cess. On examination, an ulceratien in the scalp, 
о em. in diameter, overlying tke left parietal 
bone was found (Fig. 7). The edges were in- 
durated and the entire area exaded pus. Sev- 
eral enlarged nodes in the posterior cervical 
chain suggested metastasis. 
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Fic. 8. Case i. Treatment received March, 1937- 
April, 1937. Portals .7, B, C, 9 cm. diameter; daily 
dose, 400 r to one area; total dose, 2,100 rX3; 
total treatment period, sixteen days. Portal D, 9 
cm. diameter; daily dose, 300 r every other day); 
total dose, 2,800 r; total treatment period, fifteen 
days. Physical factors for portals ,7 and B: Same 
as in Figure 3. 


Biopsy showed squamous cell carcinoma, 
Grade 2. 

Lagoratory Data. Blood chemistry and serol- 
ogy, negative. 

Roentgen Examination. Yke bones of the 
vault were negative. 

Therapeutic Course, Vreatraent was started 
on March 30, 1937. The entire lesion was di- 
vided into three fields, each с ст. in diameter 
(Fig. 8). Another 9 cm. circular portal was 
directed into the metastatic cervical nodes. The 
lesion in. the scalp was treated daily, 400 r 
being delivered through one portal per day. In 
addition, the metastatic nodes received 300 r 
at each sitting. The rays месе emitted by an 
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oil-cooled, air-insulated, shock-proof tube acti- 
vated by a 200 kv. constant potential generator 
cperating at 1§ ma. The target-skin distance 
was 18 cm. A Thoraeus filter equivalent to 5 
mm. of copper (1.25 mm. tin, 0.25 mm. Cu, 1.0 
mm. Al) was employed, the intensity being 160 
r per minute. The patient received 2,100 r to 
cach of the three portals over the skull in six- 
teen days. The metastatic nodes in the neck 
received 2,800 r in fifteen days. 

The lesion in the skull developed a moder- 
ately severe epithelitis exudativa which began 
to heal in two weeks. The metastatic nodes be- 
came smaller and freely movable. On June 5, 
1937, because of the marked improvement in 
che scalp lesion, burr holes were drilled into 
the denuded bone to hasten granulation tissue 
formation. ./f operation, the soft texture of the 
hone was noted. 'The metastatic nodes were 
surgically removed. Subsequently, these nodes * 
proved to be invaded by squamous cell car- 
cinoma. 

On June 11, 1937, the patient began to have 
difficulty talking. Words were not pronounced 
correctly. This increased until the time of ad- 
mission, when his speech was limited to one 
or two words. At about the same time, the right 
hand became clumsy, with some loss of motor 
power. The day before admission, the patient 
had a jacksonian convulsion on the right, be- 
coming generalized before completion. 

Physical and Neurological Examination. On 
admission, June 15, 1937, the patient was stu- 
porous. The right arm was weak and there was a 
reduction of sensation over the right arm, right 
shoulder, and the right side of the neck. The 
patient had an aphasia which was almost com- 
plete. The eyegrounds showed early choking. 

On June 15, 1937, a left occipitoparietal 
craniotomy was performed. Upon opening the 
dura, pus exuded from between the dura and 
brain. The location of the abscess was directly 
beneath the upper portion of the ulcerated 
scalp. Appropriate drainage was instituted. The 
pus culture revealed staphylococci. 

Convalescence was slow. One week later, an 
exploration for a subcortical abscess was made 
but none found. Following this the power and 
stereognostic sense returned in the right arm 
and the aphasia cleared completely. The pa- 
tient was discharged from the hospital on June 
24, 1937. 

The patient was readmitted July 7, 1937, be- 
cause of hemorrhage which had occurred from 
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under the ulcerated scalp edge. Examination 
did not reveal the source of hemorrhage and 
after two days' observation, the patient was 
discharged. 

Five days after discharge, the aphasia end 
weakness of the right hand and arm returned. 
On July то, he was readmitted to the hospital. 
Two days later, the bone flap was removed to- 
gether with some cerebral tissue beneath the 
cranial defect. This tissue, on histological 
examination, proved to contain evidences of a 
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process ex-erded into the substance of the 
brain for a d&tance of 3 cm. In the right an- 
terior portian of the first temporal convolution, 
1 em. below the surface of the cortex, there was 
a round, apparently encapsulated tumor mass 
measuring . em. in diameter (Fig. то). 
Microscopic Description of Brain (Dr. B. J. 
Alpers). “Thee are two types of tissue reac- 
tion: (1) a vascular process, and (2) a tumor. 
Vascular process: In the right hemisphere 
beneath the ulcerated scalp lesion is a definite 


Fic. 9. Case и. Left lateral view of brain. 27 shows the degenerated and softened area, the result of vascular 
occlusion. This area occurred directly beneath the scalp lesion. 


low grade infection and fresh hemorrhage. 
Following the removal of the bone flap, a 
cerebral fungus~-herniation—-developed and in 
this state, the patient continued until August 
22, when he developed bronchopneumonia and 
died. 

Gross Description of Brain. Except for a hard 
hemorrhagic area beneath the cranial defect on 
the left side in the region of the angular gyrus 
and widening of the surrounding gyri, there 
was nothing of note to be seen on gross inspec- 
tion of the brain (Fig. 9). 

Coronal sections of the brain were made after 
it had hardened properly (Fig. 10). A section 
through the hard hemorrhagic area in the re- 
шоп of the left angular gyrus disclosed that the 





pathological process. This is characterized by 
changes in the vesels and in the surrounding 
brain tissue. The middle cerebral artery shows 
almost a comple е ebliteration of its lumen due 
to internal prolitere tion. There has been canal- 
ization of this peocess. The proliferated tissue 
is fibroblastic. These is no evidence of inflam- 
mation within i. Phe elastica is broken in 
many pieces. There is no adventitial reaction 
either inflammatery or otherwise. A few of the 
other vessels show teginning internal changes. 
The brain tissue -hows softening, with numer- 
ous gitter cells. Paese is also much fibrosis and 
ghosis in the tissue with formation of a capsule. 
Vessel proliferation s also seen. Areas of glial 
proliferation are sumerous. Vhese are chiefly 





Fic. то. Case и, Coronal sections of brain, The 
metastatic nodule is shown at .7, The degenerated 
area is seen at Д. 


astrocyfes. Lymphocytes and plasma cells are 
found in large numbers in these areas. Vessel 
proliferation is found in large numbers. Diag- 
nosis: (1) metastatic carcinoma; (2) end- 
arteritis; (3) old softening. 

“Tumor: In the left temporal lobe, there is a 
tumor nodule which is clearly defined but which 
has no capsule. It extends into the brain tissue 
shghtly. It is composed of large numbers of 
cells. These have a round, large, roomy cyto- 
plasm which takes a pale acid stain which is 
frequently filled with vacuoles. The nucleus 
shows a marked degree of metamorphosis. Its 
shape varies so widely as to be indescribable. 
It has all sorts of shapes; it is often multiple, 
with c¥toplasmic bridges connecting the vari- 
ous parts, It is heavily chrematicized and con- 
tains many vacuoles of varving sizes and num- 
bers. Amitotic division is frequently seen. 
Mitoses are seen occasiona ly. There are many 
large sinuses within the tumor but very little 
connective tissue. The surrounding brain tissue 
shows very little.” 


Summary of Case 11. Vhe patient, a male, 
aged fifty-three, received 2,100 r to 
of three areas directed into a squamous 
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cell carcinoma of the scalp in sixteen days. 
Several metastatic cervical nodes were also 
treated. The nodes were subsequently ex- 
cised and contained carcinoma. The lesion 
regressed rapidly. Burr holes were drilled 
into the calvarium to hasten granulation 
tissue proliferation. Eight weeks after the 
last treatment, signs of an intracranial in- 
fection developed. A subdural abscess was 
drained but the patient died. At autopsy, 
a large abscess was found in the brain. 
Куеп more unusual, was a sizable meta- 
static nodule in the contralateral temporal 
lobe. The metastatic foci in the cervical 
nodes and brain merit special comment as 
we have never observed similar metastases 
in patients with carcinoma of the scalp. 

Case ш. T. B., male, aged forty-seven, was 
admitted April 12, 1930, complaining of an 
ulcer of the scalp of nine years’ duration. Dur- 
ing these years, the lesion had been treated 
with bland ointments, caustics, desiccants, and 
roentgen rays without success. 





Vic. 11. Case ти. Photograph taken February, 1932, 
before the lesion was desiccated. 
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On examination, an annular lesion, 4 cm. in 
diameter, was found overlying the parieto- 
occipital region (Fig. 11). The bone was not ex- 
posed. 

Biopsy showed a basal cell carcinoma. 

Laboratory Data. Blood chemistry and serol- 
ogy, negative. 

Therapeutic Course. On April 12, 1930, the 
lesion was treated by means of ten radium tubes 
filtered through о.3 mm. of alloy metal. The 
total amount of radium contained in these 
tubes was 150 mg., the lesion being given 270 
mg-hr. of radium in one hour forty-eight min- 
utes (contact). The area healed completely in 
seven weeks. One year later, April 17, 1931, 
three recurrent nodules were noted in the mar- 
gin of the scar. The area was again treated by 
means of three 100 mg. radium tubes contained 
in applicators with a wall thickness of 2 mm. of 
brass placed in contact with the skin, the lesion 
receiving 150 mg-hr.X3 in one and a half 
hours. On June 16, 1931, the area was again 
treated by means of radium for recurrence. 
Two 50 mg. and four тоо mg. radium cells 
filtered through o.3 mm. of alloy metal were 
employed in contact with the skin. The £o mg. 
applicators were applied for thirty-five minutes 
and the 100 mg. applicators for seventy min- 
utes, delivering a dose of 29 mg-hr. X2 and 
115 mg-hr. X 4, respectively. On September 30 
and October 1, 1931, the carcinoma was again 
treated. Thirteen radium tubes each containing 
50 mg. of radium filtered through 2 mm. of 
brass were employed at a distance of 0.5 cm. 
Nine portals were treated, each receiving a 
total of 200 mg-hr. of radium. The reaction was 
severe but the lesion failed to disappear com- 
pletely. On February 11, 1932, the bone was 
denuded with an endotherm knife (Fig. 13). 
Healing was rapid and complete. Several 
months later, the denuded bone was spotted 
with burr holes to promote granulation tissue 
proliferation. Roentgen examination of the 
skull in March, 1933, revealed a localized area 
of bone destruction in the region of the burr 
holes. The rarefied area was well circumscribed. 
The inner table of the skull was intact. 

In July, 1933, biopsy from a suspicious mar- 
gin of the lesion revealed basal cell carcinoma. 
The patient then received 5,000 г of unfiltered 
radiation and 2,600 r filtered through 0.25 mm. 
Cu in four days, July 21 to 24, 1933. The rays 
employed were emitted by an air-cooled, me- 
chanically rectified unit operating at 135 kv., 
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5 ma. The target skin distance was 30 cm., field 
9 cm. in diameter, aflux being 100 r a minute 
for unfiltered radiation and 24 r a minute for 
0.25 mm. Cu plus 1 mm. Al. In November, 
1933, another biopsy proved positive and an 
additional 7,0o0 r of unfiltered radiation and 
1,200 r witk Е mm. Al were delivered to the 





Fic, 12. Case us. Treatment prior to admission to 
Department o Radiology, April, 1930, ointments, 
desiccants, caustics, irradiation. Treatment re- 
ceived in our cepartment April, 1930~April, 1933: 


Portal .4 


April, 1930——:7 mg-hr.X1o radium (0.3 mm. 
alloy, contact, hr. 45 min.) 

April, 1531—1:0 mg-hr. X 3 radium (2 mm. brass, 
contact, 1 hr. 3o min.) 

June, 1931—29 mg-hr. X2 radium and 115 mg-hr. 
X4 radium (е.5 пт. alloy, contact, 35 min.) 
September, 193:— 200 mg-hr. X9 radium (2 mm. 

brass, 0.5 cm. distance, 5 hr. to min.) 
February, 1932—e ectrothermic resection. 
March, 1933—bur: holes drilled into calvarium. 





lesion on December 4 to 5, 1933. Roentgen 
examination of the head at this time revealed 
no change in the characteristics of the bone de- 
fect since the exumenation in March, 1933. 

In February, 1934, the denuded bone began 
to suppurate. A sul-smelling osteomyelitis 
rapidly developed which was treated with 
maggots in April, 1634. In May, 1934, the pa- 
tient began to devebp signs of an intracranial 
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Fic, 13. Case ип. Photograph taken February, 1932, 
ihe qectrothermic removal of tse basal cell car- 
cinoma. Note the denuded bon: at Z. 


lesion. An extradural abscess was exposed and 
aot The bone continued to sequestrate. 
In June, 1934 the bone was completely de- 
stroyed allowing the dura to bulge into the 
wound and break down. 
The dura eventually 
lying exposed in the infected 
tient died shortly thereafter 
tococcic meningitis. A post- 
tion was not permitted. 





degererated, the brain 
ilcer bed. The pa- 
fa diffuse c 
nortem examina- 


Summary of Case 777. The patient, а 
Males aged forty-seven, received 2,750 
mg-hr. of radium in eighteen months to a 
basal cell carcinoma of the scalp (Fig. 12). 
Later, a recurrence was remov ed surgically 
leaving denuded n. Tae bone was sub- 
sequently spotted with burr holes to pro- 
mote granulation tissue oroliferation. An- 
other recurrence developed which received 
15,200 r of n voltage radiation in five 
months (Fig. 14). Osteomyelitis of the cal- 
varium dev T which progressed until a 
large portion of the dure became exposed. 
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The dura and brain subsequently de- 
generated. A diffuse streptococcic menin- 
gitis caused death. Autopsy was not ob- 
tained. 


COMMENT 


The intracranial symptoms which de- 
veloped in the patients being reported were 
those of increased intracranial pressure 
namely, choked discs, stupor, and head- 
ache. The focal signs and symptoms were 
referable to the portion of the brain be- 
neath the scalp lesion. Case 1 died of a 
purulent meningo-encephalitis. Case ти 
died of a NULL NBN meningitis. Both pa- 
tients received large quantities of radiation 
over a Bu of years, Case I1 was given 
the smallest amount of radiation. Death in 
this patient was due to an obliterative end- 
arteritis and brain softening. In each 





Treatment received July, 
1933: Portal B: July, 1933, 5, 
in four days (unfiltered); 2,600 r in four days 
о.25 mm. Cul: November, 1933, 7,000 r in two 
days (unfiltered); 1,200 rin two days (т.о mm. 
AD. Physical factors: air-cooled nonshock-proof 
tube, mechanical rectifier; 130 kv., § ma., 30 ст. 
skin-target distance; 100 r per minat delivered to 
skin with these Deb, unfiltered; 25 r per minute 
delivered to skin with these factors (0.24 mm. Cu 
plus 1 mm. Al). 


Vic. 14. Case ип 
November, 
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instance, the first craniectomy revealed a 
focal subdural abscess. In Case 1 and Case 
п the abscess developed at six and eight 
week intervals following irradiation. The 
abscess in Case ти developed six months 
after irradiation. 

Extensive carcinomas of the scalp are 
frequently associated with bone changes 
attributable to infection, malignant dis- 
ease, or a combination of both. It is often 
impossible to distinguish between these de- 
structive processes. Under such circum- 
stances, the clinical findings are of para- 
mount significance. When infected, the 
cranium logses its shiny, glistening appear- 
ance, becoming dull, gray or gravish-black 
and porous. Sometimes: the bone seems to 

^" weep” droplets of pus as it oozes from the 

haversian canals. All of our patients pre- 
sented these clinical signs. Roentgen evi- 
dences of infection were demonstrable in 
Case 1 and Case ти. In Case 11, the denuded 
and infected bone appeared normal roent- 
genographically. The difference in the clin- 
ical and roentgen observations in this pa- 
tient is not unusual. Roentgen manifesta- 
tions of infection frequently develop much 
later than the clinical signs. Roentgeno- 
graphic evidences of malignant bone in- 
vasion occur still later. 

The therapeutic procedures varied in 
each individual. One patient, Case п, had 
high voltage radiation (200 kv.) alone. 
Another, Case 1, received intermediate 
voltage (135 kv.) and high voltage (200 
kv.) radiation. The third patient, Case 11, 
was treated with radium and intermediate 
voltage (135 kv.) rays. The tota! dose em- 
ployed in each instance varied consider- 
ably. In spite of these differences, each pa- 
tient died of an intracranial infection. 


DISCUSSION 


A review of the literature pertaining to 
the treatment of carcinoma of the scalp 
throws little light upon the development of 
the intracranial infections observed above. 
Though bone infections and necrosis have 
been reported?^* following irradiation of 
the calvarium, we could find nothing simu- 
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lating the complications encountered in our 
patients. Conferences with colleagues!" also 
failed to reveal similar experiences, though 
comparable doses of radiation were being 
employed for scalp cancers in the presence 
of infected and denuded bone. According to 
these men their results, in lesions similar to 
the ones we treated, were uniformly good 
irrespective of the type of therapy em- 
ployed. 

For vears these lesions were successfully 
handled in our hospital by a combination 
of irradiation plus wide desiccation. By this 
method the pericranium and bone were 
purposely destroyed. Subsequently, cover- 
ing of the exposed bone was facilitated by 
burr holes which stimulated granulation 
tissue proliferation and healing. Because 
such methods seemed extreme, we hoped 
that carcinolyric doses of radiation might 
prove equally successful and less mutilat- 
ing. In view of past experiences in treating 
patients with brain tumors, we felt no 
hesitancy in exposing the head to large 
quantities of radiation. By decre asing the 
target-skin distance to 18 cm., we hoped to 
protect the bone and brain ‘still further, 
and at the same time to increase the ab- 
sorption of radiation in the superficial 
tissues. In view of past experiences with in 
fections following the combined method for 
treating carcinomas of the scalp, no un- 
usual methods fer controlling infection 
seemed necessary. 

We are not prepared to answer the ques- 
tion as to why our patients dev eloped intra- 
cranial infections. Certain observations in 
the literature relative to this problem, how- 
ever, seem to merit discussion. ° 

Ewing? has called attention to the pecu- 
har susceptibility of the blood vascular 
svstem of bone to srrangulation by irradia- 
ton. That such changes render membran- 
ous bone unusual y fertile soil for bacterial 
invasion and necrosis has been amply 
demonstrated. ^^^ One patient in our 
group, Case п, developed bone necrosis. 
All three, however, had clinical, operative 
and histologic ev dene of Bone infection. 

Normally, the spread of infections in the 





Vic. 14. Case n. Section of bene showing, in the 
haversian canal, the presence of an inflammatory 
reaction at B with connective tissue formation and 
a vessel which is occluded. Tae vessel wall is dis- 
tinctly thickened showing evidence of previous 
phlebitis at Z. 


body is limited by inherent protective mech- 
anisms of the host. Most men agree that 
small doses of radiation eahance these pro- 
tective forces. Large doses, however, im- 
pede rather than support them. It seems 
reasonable to believe, therefore, that the 
carcinolytic doses of radiation employed in 
our patients produced enough destruction 
of the normal immunolezic barriers to in- 
fection to allow the spread of infection 
from the cranium by re-rograde thrombo- 
phlebitis (Fig. 15). The meninges becoming 
infected, few barriers re nained to prevent 
extension into the intrzcranial tissues. It 
is Ofinterest to note that the most severe 
infections occurred in those patients (Cases 
гапа п) who received tae greatest amount 
of radiation. It is only fair to state, how- 
ever, that both these patients had strep- 
tococcic infections whereas the third in- 
dividual (Case и) had a staphylococcic 
infection which remained localized. 

In the light of recear experiences, the 
brain can no longer be considered insens:- 
tive to radiation. Reflex changes,*? cere- 
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bral hypoplasia,’ vascular changes and glial 
degeneration reported in the literature bear 
ample testimony to this fact. The question 
arises, therefore, were the brain changes ob- 
served in our patients due to irradiation 
plus secondary infection? We have been 
assured by Dr. B. J. Alpers that the find- 
ings were primarily due to infection with 
little evidence present to suggest brain de- 
generation of the type seen following ir- 
radiation. 

From the above experiences and observa- 
tions, the question arises as to what should 
be the method of choice in the treatment of 
large carcinomas of the scalp. Does irradia- 
tion have a place in the treatment of this 
form of malignancy? If so, how should the 


problem of infection be handled? Or iss 


surgery, either by electrothermic methods 
or scalpel, the safest procedure? We do not 
know the answer to the problem. We would 
hesitate, however, to employ irradiation in 
the manner described above without warn- 
ing the patient's family as to the serious- 
ness of possible complications. We believe 
more care should be exercised to control 
infection. We do not believe burr holes 
should be made into denuded cranial bones 
until all evidences of infection have been 
lacking for months. 


SUMMARY 


1. We have reported three patients with 
carcinoma of the scalp who died following 
irradiation. 

2. [n each instance, the fatal complica- 
tion occurred as the result of an intracra- 
nial infection. 

3. Complete post-mortem studies in two 
cases have been recorded. 
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DISCUSSION 


Dr. Cornetitus G. Dyke, New York City. 
І have enjoyed listening to this paper and it is 
very timely that the authors call attention to 
these 3 cases. Of course, it is extremely difficult 
to be certain that the irradiation had something 
to do with and was causative in producing 
death in their patients by an infectious process, 
but I have also encountered some clinical and 
experimental material that leads me to believe 
that radiation when given in large d doses may 





have had several patients who d during the 
roentgen treatment of a glioma developed an 
epidural abscess several weeks or months after 
the operation. In addition to these cases, we 
have experimented and treated 31 patients in 
the operating room with rather large doses of 
roentgen rays delivered at one sitting. These 
patients received from 2,000 to 3,000 r, 200 
kv. (peak), which was rather intensive radio- 
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therapy. Куе of these 31 patients died of in- 
fections. That number is altogether too great 
for a hospral in which good aseptic technique 
is used and a large amount of brain surgery is 
done. 

In additien to those 5 patients, a number of Y 
monkeys were irradiated with fairly large 
doses of roentgen rays, and 3 out of 10 monkey 
developed infections and died of meningitis or « 
cerebral abs-ess. 

Therefore. from these various experiences, 
my feeling i: that radiation in large doses ap- 
parently doe: interfere with the normal protec- 
tive processes in the body and that some pa- 
tients so treazed are probably a bit more liable 
to infection and to succumb thereto than if 
they had not been treated in this manner. 

I have one slide I would like to show (slide). 
When giving doses around 1,500 to 2,500 r in a 
rather short period of time, it is also well to 
remember thzt over a number of years this 
may have a definite effect on the brain. For in- 
stance, here is a slide showing the brain of a 
patient which had received 80 or 90 H.E.D. over 
a period of years. This patient from Berlin, re- 
ported by Markiewicz, subsequently developed 
blindness, convulsive attacks, and also had а 
large ulcer in the scalp and necrosis of «he oc- 
cipital bone. When this patient came to au- 
topsy, I think t was somewhere in the neigh- 
borhood of fous years after the last roentgen 
treatment was given, the medulla, and oc- 
cipital and parttal lobes of the brain showed 
hemorrhagic necroses. Within the areas of 
necroses there vere decreased reactions of the 
interstitial tissue and a deposit of homogeneous 
substances was noted which corresponded to 
Aizheimer's *coloid degeneration.” The effects 
of irradiation on the brain, therefore, may be- 
come manifest five to fifteen years after treat- 
ment and prove fatal. A number of monkeys 
which were irradiated at the Neurological In- 
stitute did not slow any immediate efet but 
„ater on did devdop evidence of degenerative 
changes in the brzin. 
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WEAK RADIUM NEEDLE TECHNIQUE 
IN CARCINOMA OF THE CHEEK: 


By CHARLES L. 


MARTIN, E.E. 


M.D., F.A.C.R. 


DALLAS, TEXAS 


HE interesting reports of Cade! and 

his associates from the Westminster 
Hospital in London, published some ten 
years ago, caused us to become interested 
in the use of needles containing very small 
amounts of radium as a substitute for ra- 
don seeds. A description of the first two 
needles adopted together with their ad- 
vantages and disadvantages was published 
in 1932? and the three sizes which have 
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Vic. т. Chart indicating effective threshold erv- 
thema doses at various distances from the weak 
radium needles when they are left in the tissues 
for even days (168 hours). 


been used for the past six years were de- 
scribed in 1935? T hae needles have active 
lengths of 0.5, 2.0 a and 4.0 cm. The small one 
contains о.б mg. of rad'um and the others 
contain 0.6 mg. per centimeter of active 
length. This type of loading was adopted 
because the reports of the British workers 
indicated that such needles placed parallel 


to one another at 1.0 cm. intervals in epi- 
dermoid carcinoma in the mouth for seven 
days should produce a complete regression 
of the disease. At first it seemed only nec- 
essary to place them around the periph- 
ery of the tumor and some excellent re- 
gressions were produced in this manner, 
but since in most instances these regres- 
sions were not permanent, it became evi- 
dent that a better distribution should be 
worked out. Much of our earlier work was 
done on an empirical basis, but figures pub- 
lished by Quimby! in 1935 have helped us 
to rationalize our procedures. Although 
larger masses have been handled success- 
fully this paper will be limited to a discus- 
sion of flat lesions having a thickness of 1.0 
cm. or less. Such tumors are frequently en- 
countered on the mucosa of the cheek, floor 
of the mouth, palate, lip and face. W hen 
thick poly poid masses are encountered, 
projecting portions are removed with г 
radio knife loop so that the remaining tu- 
mor has the proper thickness. Early ob- 
servations indicated that the best results 
followed the implantation of parallel nee- 
dles into the base of the neoplasm so ar- 
ranged that the active portions extended 
well outside its borders. In most instances 
extra needles were implanted in normal 
tissue outside the edges of the tumor. Such 
patterns made it impossible to use the tu- 
mor volume calculations proposed by Mar- 
tin and Quimby? because the sources of 
radiant energy were not entirely within the 
malignant tissue. 

Quimby has recently suggested that we 
depend entirely on point determinations in 
our work using her tables for needles of 
various lengths published in 1935. The 
chart shown in Figure 1 was constructed 
from these tables with some minor correc- 


* Read at the Twenty-Fourth Annual Meeting, American Radium Society, St. Louis, Mo., May 14-16, 1939. 
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tions recently suggested by Quimby. The 
figures above each needle represent tre 
number of threshold erythema doses àe- 
livered in the tissues at the locations inci- 
cated when the needles remain in positicn 
for 168 hours (seven davs) which we have 
adopted as our standard time of treatmen:. 

The data supplied by this chart can be 
used quickly and no elaborate calculations 
are necessary. The pattern used for a tumor 
measuring 4.0X 1.5 cm. is shown in Figure 
2 where only 2.0 cm. needles are used. A- 
the point Z the total radiation from the ad- 
joining needles is 3.7X2 or 7.4 threshold 
erythema doses. The needles placed 1.5 
cm. from this point each furnish 0.§ T.E.D. 
or a total of т.о r.E.p. The more distant 
meedles deliver so little radiation that they 
can be neglected. The combined effect 
therefore amounts to 8.4 T.E.D. It is evi- 
dent that with such an arrangement, the 
least radiation is delivered along the lower 
and upper edges and for this reason we 
have found it wise in some instances to 
place long needles at right angles to those 
shown in the sketch just above the heads 
and below the points. Such a plan delivers 
a dose of 7 to 8 r.&.p. fairly evenly through- 
out the tumor and the effective radiation 
falls within the range advocated as curative 
by Martin and Sharp? for intraoral lesions. 

In our original article it was contended 
that the weak needles were more efficient 
than radon seeds used in accordance with 
the plan described by Martin and Sharp 
and the above calculations seem to bear 
this out. In Figure 2 the total amount of 
radium used amounts to almost 8.0 mg., 
whereas the above authors advocate 20.0 
mc. as the amount of radon needed to de- 
liver 7 T.E.D. to a tumor having a long di- 
ameter of 4.0 cm. 

Although our experience with radon 
seeds is limited, we are led to believe that 
our plan is less likely to produce sloughing 
and bone damage because the active sources 
are spread out over a much larger area and 
in the near future we plan to publish statis- 
tics giving the incidence of these complica- 
tions in our clinic. 
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It must be admitted that the technique 
of implanting and anchoring needles prop- 
erly in the mouth constitutes one of the 
greatest objections to the method and some 
skill must be acquired before satisfactory 
patterns can be placed in the more irregu- 
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Fic. 2. Drawing illustrating the distribution of 1.33 
mg. needles for the treatment of a tumor measur- 


ing 4.0X 1.5 ст. The tissue dose averages from 7 


to 8 T.E.D. throughout the tumor and the total 
amount of radium used is 8.0 mg. 


lar lesions. This has been forcibly impressed 
on us through observing the awkwardness 
of surgical interns when they first become 
radiological residents. Fortunately, the 
needles can be removed and replaced until 
they are satisfactorily arranged and this in 
tself constitutes an advantage over the 
zadon seed technique unless one uses re- 
novable seeds. 

A needle of each type and the instru- 
ments employed in intraoral work are il- 
listrated in Figure 3. The needles eare 
placed in pure carbolic acid for ten minutes 
апа then transferred to 70 per cent alcohol. 
They are then threaded with dental floss 
sutures which are tied in the middle so as to 
leave the two ends free and are returned to 
the alcohol for at least an hour before they 
are used. The hands of the technician who 
prepares the needles are scrubbed and ster- 
ilized before this procedure is carried out. 
The dental floss is obtained on 150 yard 
spools which have been sterilized and 
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placed in closed bottles. This suture ma- 
terial is quite strong and since it is waxed 
it does not tangle easily and is tolerated 
well by the tissues of the mouth. A sterile 
solution of butyn and epinephrine fur- 
nished in 4 oz. bottles keeps indefinitely 
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threaded into the eye of one of the small 
curved skin needles and a stitch is taken 
through normal mucous membrane and, 
tied. The knot is always tied on the side of 
the stitch toward the needle and the long 
end of the suture is brought out through 


Fic. 3. Weak radium needles of each type threaded for use, anesthetic, 
der tal floss and instruments utilized in intraoral work. 


and produces an excellent local anesthesia 
for intraoral work. Since any amount can 
be withdrawn through the rubber stopper 
in the bottle as it is reeded, none of the 
solution need be waste 1. After each needle 
is inserted with the heavy forceps and forced 
below the surface with a countersinking in- 
strument, the short end of the suture is 


the corner of the mouth so that it may be 
tied into a tag attached to the forehead 
after the work is completed. When the knot 
is properly placed it is only necessary to 
cut the stitch on the side away from the 
knot to assure the easy removal of the nee- 
dle by means of the long end of the suture. 
An instrument consisting of a bar with a 
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Y-shaped lower end has been found very 
useful in placing knots on the base of the 
tongue, in the soft palate, the anterior pil- 
lar and other locations not readily accessi- 
ble to the operator’s fingers. A pair of sew- 
ing forceps with a hole in the top of one jaw 
through which the curved needle may be 
passed greatly facilitates the placing of 
stitches in locations which are difficult of 
access. The long instrument with a round 
hole in its lower end is sometimes used in 
removing needles inserted in the back of 
the mouth with the points extending in an 
anterior direction. By threading the long 
suture through the hole and placing the 
end of the instrument in the throat, the 
tension on the thread can be exerted in a 
dine parallel to the long axis of the needle. 
The biopsy forceps illustrated in Figure 3 
have proved valuable because they possess 
very sharp cutting surfaces which make it 
possible to remove a fairly large specimen 
quickly. The resulting wound 1s immediate- 
ly coagulated with a high frequency elec- 
trode and the field is free of hemorrhage 
during the implantation procedure. Since 
the care of the patient with radium needles 
in the mouth has been discussed in another 
article? it will not be considered here. 


CANCER OF THE CHEEK 


The weak needles have been used with 
considerable success in cancer of the skin, 
tongue, palate, parotid, vulva, vagina and 
cervix, but cancer of the cheek has been 
selected to illustrate the results obtained 
because it constitutes the most common as 
well as the most favorable intraoral car- 
cinoma seen in our clinic. The frequency of 
occurrence is probably due to the preva- 
lence of “snuff dipping" among the women 
and tobacco chewing among the men in the 
rural districts of the Southwestern States. 
Martin and Pflueger’ have described the 
poor results obtained in the treatment of 
cancer of the cheek with surgery alone and 
have collected a series of 79 cases reported 
by Warren, Brewer, Bradfield and Davis in 
which not a single operative cure was ob- 
tained. The reader is referred to this ar- 
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ticle for a survey of the rather scanty sur- 
gical literature. 

Our first case was treated in 1930 and a 
survey of the 35 patients treated from 1930 
to 1936, inc usive, is shown in Table 1. All 
stages of the disease are included and for 
that reason the results cannot honestly be 
compared w th those obtained in operable 
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Fie. 4. Drawing illustrating the combined use of 
roentgen rays and weak radium needles used 
simultaneously for seven days in the treatment of 
the cervical lympaatic area when glanelular 
metastases have appeared. The effective dose 
varies from 10 to 13 T.E.D. 


cases alone. Several changes in technique 
have been made aad the more recent re- 
sults are apparenily much better than 
those obtained in zhe beginning. At first 
complete reliance was not placed on the im- 
planted needles and several erythema doses 
were added using radium capsules held 
against the mucosa by means of lead strips. 


t2 


39 Charles L. Martin FEBRUARY, 1940 





Vic. 5. Three cases of proved carcinoma of the cheek which have remained well and free of cancer for six 
vears following the use of weak radium needles, They are Cases xv, xiv, and tx reading from above as 
listed in Table 1, The lower case was an epidermoid carcinoma, Grade 2, and the others were hoth epi- 
dermoid carcinomas, Grade 1. 
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Vic. 6. Large epidermoid carcinoma, Grade 1, of cheek with perforation and mult ple submental and sub- 
maxillary lymph nodes treated with the combined radium needle implantation ond roentgen therapy il- 
lustrated in Figure 4. The epithelitis healed rapidly and the xower photographs reveal no visible or palpable 
evidence of carcinoma seven months after the treatment was given. 
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This extra radiation was soon “ound unnec- 
essary and was abandoned. 

Although the local improvement was en- 
couraging from the start, it soon became 
evident that most of the fai ures resulted 
from the improper care of cervical metas- 
tases. An attempt was made to augment 
single erythema doses of 20c kv. roentgen 
rays with 2 or 3 erythema doses delivered 
with a small radium pack made by placing 
two heavily filtered о mg. redium capsules 
on a balsa wood block designed to hold 
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reparable skin damage. This combined 
method was adopted because Quimby and 
Pack? showed a good many years ago that 
thecombined effect of heavily filtered roent- 
gen-ray and radium doses on the skin is 
less than that of equal amounts of either 
roentgen rays or radium rays alone. The 
roentgen therapy was administered at 220 
kv., with 20 ma., a filter of 2.0 mm. of cop- 
per and т.о mm. of aluminum, а target- 
skin distance of zo cm. and areas measuring 
10.0 cm. on a side. The dosage obtained is 


Tage H 


CERED CASES OF CARCINOMA OF CHEEK 








Size “ree of 
Patient Age pos Pathology Glands Tobacco AE 
1 D.S.C. 461 2.9 Epidermoid cancer, Grade 2. None — Smoked 20 yr. у yr. 
ix WEN, EX p 3h Epidermoid cancer, Grade 2 | None Chewed years 6} vr 
xiv MAE. 521 4. Epidermoid cancer, Grade 1 None Chewed 30 vr. 6 vr. 
xv WAY. 57 2. Epidermoid cancer, Grade т None Chewed years 6 vr. 
xvi Mrs, J.W. 53 2 Adenocarcinoma None Poor plate Syr. 8 mo. 
xxiii. Mrs, М.С, 48 $0 Epidermoid cancer, Grade 1: None — Snuff dipper — s yr. 
xxiv ].С.5. 3.5 82.0 Epidermoid cancer, Grade 1 None Chewed years | § vr. 
xxvii J.F. Mc. 76 38 Epidermoid cancer, Grade 2. None Chewed 45 Уг. 4 yr 
xxvii МТУ, 63 308 Epidermoid cancer, Grade 2 Submax.. : 
gland Chewed years | 4 vr. 3mo. 
xxx W.H.M. YS 3.0 Epidermoid cancer, Grade 2. None Snuff dipper 2 vr. 10 mo. 
xxxi Mrs. Т.р. Bs ox Epidermoid cancer, Grade 1 None Denies snuff | 3yr 3mo. 
xxxn JAH. 7+ 2.5 Epidermoid cancer, Grade 2 None Smoked years туг. 5 mo 
xxxii Miss C.W. so Бб Epidermoid cancer, Grade 2. None Snuff dipper 2yr. 8 то. 
о 1 None Snuff dipper Yn 


xxxv Miss D.P. бо 


them at a distance of 2.0 ат. from the skin. 
Even when this pack remained in place for 
thirty-six hours the dose 1.0 cm. below the 
skin obtained with the combined treatment 
amounted to less than 2.0 T.E.D. and the 
results were indifferent. In 1933 a few of 
the glands were implanted with needles, 
using a dosage similar to zhat applied to the 
local lesion but although improvement oc- 
curred it soon became evident that 7.0 
T.E.D. would not contra metastatic carci- 
noma in lymph nodes. Divided doses of 
deep roentgen rays werc then added to the 
implanted areas in the neck until it was 
learned empirically that 2,100 r might be 
given while the needles were in place at the 
rate of 350 r per day w thout producing ir- 


Epidermoid cancer, Grade 


9 mo. 
illustrated in Figure 4. The threshold ery- 
thema doses accredited to the radium nee- 
dles may be obtained from Figure 1 and 
since 525 r produces 1 T.E.D. at a depth of 
approximately 2.0 cm., 4.0 T.E.D. may be 
added to the radium dosage at each point. 
The resulting figures show that the glands 
and their surrounding lymphatics receive 
from то to 13 T.E.D. That such a plan is ef- 
fective has been proved in a previous pa- 
per,’ and the only patient in this series with 
a cervical node remaining well for more 
than three years (Case XXVIII) was so treat- 
ed. The entire procedure is illustrated in 
Figure 6. This patient had a large carcino- 
ma extending entirely through the cheek, 
and several hard non-tender glands were 
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palpable in the submaxillary and submen- 
tal regions. The needles were placed so as to 
irradiate the involved nodes as well as the 
lymphatics beyond them. A dose of 2,100 г 
was given to an area measuring 10.0 cm. on 
a side while the radium needles were in 
place. The epithelitis produced on the skin 
healed in rapidly and no evidence of car- 
cinoma can be detected either in the mouth 
or neck at the end of seven months. So 
many patients have responded well to this 
form of treatment that it has been adopted 
as a routine procedure in our office for all 
cases with intraoral carcinoma even when 
no palpable nodes are present. In a busy 
clinic where economic factors must be con- 
sidered a technique which can be finished 
in one week has much to commend it. 
Although the neck was efficiently treated 
in only the more recent cases reported in 
Table 1 the results are encouraging. A list 
of the 14 traced patients in which we have 
every reason to believe that a cure was pro- 
duced is given in Table п. Cases хуп, xx 
and xxi may also have been cured but they 
are omitted from Table 11 because they 
could not be properly followed up. Al- 
though half of these cured patients have 
not as yet been free of malignant disease 
for five years, several observers have stated 
that cancer of the cheek very rarely recurs 
when it remains well for three years and it 
seems fair to claim a salvage of 40 per cent 
in the series of 35 cases treated. Since some 
of these patients will probably die of other 
causes before the five year period has ex- 
pired, our figure of 40 per cent represents 
approximately the same number of cures as 
the 30 per cent five year salvage reported 
by Martin and Pflueger. 


SUMMARY 


1. Careful dosage calculations show that 

7 to 8 threshold erythema doses can be de- 

livered uniformly to intraoral tumors by 

means of weak radium needles placed 

parallel to one another in and around the 
lesion for a period of seven days. 

This plan is easily applied in the cheek 
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and a relatively small amount of radium is 
needed. 

. The 19 to 13 T.E.D., which in our opin- 
ion is needed to permanently control met- 
astatic cervical lymph nodes, can be safely 
given with a combination of weak radium 
needles and divided doses of deep roentgen 
rays in a period of seven days. 

In a series of 35 unselected cases of 
carcinoma of the cheek (mucosal portion) 
treated with the above plan 40 per cent ap- 
pear to be well for periods of two and a half 
to nine vears. 
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DISCUSSION 
Dr. Hanorp G. F. Epwarps, Shreveport, 
La. I have enjoyed Dr. Martin’s paper very 
much. It brings out one point and that is that 
with radium therapy there are many techniques, 
like the railroads, there are many running into 
St. Louis and all of them have brought you 
here safely. I think all of us probably have a 

little different type of technique. 
I have been using platinum needles since 
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early 1932 and my set-up is а ittle different 
from that of Dr. Martin. My 27 mm. needles 
are 1 mg. of radium with filtratzon of 0.5 mm. 
platinum and an active length of 15 mm. While 
the 2 mg. needles are 44 mm. in length, the 3 
mg. are 60 mm. and I have some 4 mg. which 
are 76 mm. More recently, because of the mail 
limitations on radon shipments, I have pur- 
chased the small platinum element implants 
devised by Dr. Pack. 

The needles which I make use of as a rule are 
left in the epidermoid types o? carcinoma for 
eight days. In a lip, making use of seven 1 mg. 
platinum needles, if the tumor isn't too exten- 
sive, they are left in eight days. 1f, on the other 
hand, the tumor is bulkv, additional needles of 
2 mg. are put in at the peripheral zones. Treated 
in this manner, we have not failed to secure 
primary healing and the patient has remained 
cured, many of them over a five year period. 

| have found that the small Pack implant 
will work well in carcinoma et the base of the 
tongue when implanted, by a simple incision 
through the skin, just above the hyoid bone, 
under bloc infiltration; imp antation is done 
through the trocar into the base of the tongue. 

In using platinum needles п the oral cavity, 
I have fot made use of sutures but rather have 
attempted to place the needles in such a fashion 
that they interlock and when so placed, we 
cross-tie them. I think thet this causes less 
trauma and may solve the cne problem which, 
in my opinion, is the one great cause of necrosis 
following interstitial irradiation: infection. I 
think that a great many of these sloughs we see 
following interstitial irraciation and heavy 
roentgen irradiation uncuestionably come 
about because of secondary infection. 

With regard to the metastatic nodes in the 
neck, first of all we must prove that the mode is 
carcinomatous. It is quite true that in a patient 
who has had a proved epidermoid carcinoma of 


the oral cavity and later cevelops an enlarged 
node it is usually malignar t, but the procedure 
to prove it is such a simple one that we should 
not treat the patient until this is done. Further- 
more, it offers us additional information as to 
whether or not this node has undergone some 
liquefaction and has starred to break down. If 
it has, it presents quite a different problem. 

I believe that by simple aspiration of a 
metastatic node and placing the material on a 
slide and crushing it anc holding it up to the 
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light, by just macroscopic evidence we are able 
to say in about 85 to 9o per cent that this is 
metastatic carcinoma. It presents a mealy ap- 
pearance on the slide, somewhat as the old 
Bass-Watkins tvphoid agglutination test did. 
Further study can be made immediately by 
staining with hematoxylin and eosin, finding 
the epithelial scales and in some instances the 
metastatic cells with many mitotic figures. 

If the node is small and we feel sure it has not 
perforated the capsule, then I prefer to cut 
down on the node, using local anesthesia, and 
use the small Pack radium element implants. 
Previously I had been using radon. I believe 
that this is preferable to intensive roentgen 
therapy first and then needles immediately fol- 
lowing; because we are treating only one small 
node and then we have preserved the skin and 
underlying structures so that if a subsequent 
node does develop, we can again attack it in the 
same manner and still preserve the structures 
in the neck, while if we have irradiated heavily, 
using rather large roentgen fields and follow 
with interstitial irradiation, we have almost 
closed the door to any future therapy. 

When the node has perforated the capsule, 
which we feel is evidenced by fixation and lique- 
faction in the node, then I employ a method 
similar to Dr. Martin's: giving a daily fraction 
of 200 r, running up to approximately 3,500 r, 
and immediately under general anesthesia 
place the large needles, the 4 mg., which are 76 
mm. in length, without regard to blood vessels, 
nerves or whatnot, deeply into the tissues and 
into the node where possible. These are left in 
eight to ten days and we may use as high as ṣo 
mg. in this fashion if the distribution is wide 
enough. With regard to distribution, of course 
it is ideal to think of distribution with the idea 
of spheres, but this is almost impossible to 
achieve. I think. Mrs. Quimby's tables have 
certainly given us a guide by which we should 
travel and without which we would probably 
have gotten into much trouble. 

As for myself, I feel that it is much better to 
overdose rather than underdose because 1f you 
underdose you cannot go back and treat your 
patient again, whereas if you overdose, if there 
is some slough and the distribution has been 
wide enough, vou will get rid of all carcinoma 
cells in most instances and vour patient will be 
cured of his cancer, while underdosage will 
sooner or later mean a dead patient. 


THE RELATION OF MEAL TEMPERATURE TO 
sASTRIC MOTILITY AND SECRETION* 


By J. GERSHON.COHEN, M.D., HARRY SHAY, M.D., and S. S. FELS 
PHILADELPHIA, PENNSYLVANIA 


HE gastric temperature was obtained 
with a series of three iron-constantan 
thermocouples passed into the stomach 
with the leads conducted to the potentiom- 
eter through one side of a partitioned or 
double-barrelled Miller-Abbott tube. The 
thermocoup'es were coated with bakelite 
varnish to protect them from the action of 
the hydrochloric acid in the stomach. The 
precision of this thermometer was within 
o.2? F. as checked against a standard pre- 
cision mercury thermometer.+ The tem- 
perature was then continuously recorded 
on graph paper. The subjects were ob- 
tained from among patients in our practice 
who were found to be healthy after careful 
examination; and this included elimination 
of all those emotionally unstable or neu- 
rotic as well as those with organic disease. 
A fractional gastric analysis was done 
simultaneously with the recording of tem- 
perature so that its bearing on gastric 
motility might not be overlooked. The 
test meal for all motor and secretory 
studies was 3 ounces of barium sulphate 
dissolved in 250 cc. of 2 per cent Liebig's 
extract. Extractions of 10 cc. of stomach 
contents were made every fifteen minutes 
through the other barrel of the partitioned 
Miller-Abbott tube during the period of 
temperature recording and each experi- 
ment was terminated when the stomach 
was emptied, determined by the extraction 
method and by roentgenoscopic observa- 
tion. Some subjects were studied in the 
morning after a fifteen hour fast and others 
were studied in the evening after a nine 
hour fast. 
The first test was made with a meal at 
body temperature varying from 98-99? F. 
The findings were checked two or three 


f The thermocouples were made for us by Dr. A. М. Lucian, 
of the Research Physics Department, University of Pennsylvania. 


times and the subject used for further 
study only if the results were consistent; in 
this way, we hoped to e'iminate those in 
whom һе presence of neuropsychic factors 
might nave presented indeterminable vari- 
ations. 

At tae next test, done usually after an 
interval of one week--after determin- 
ing complete evacuation of the previous 
barium-Liebig meal—the temperature of 
the meal varied from 35-40? F. The third 
examination was made with a meal heated 
to 140-145? F. A few determinations were 
made with the meal at room temperature. 

The secretory studies of the stomach 
comprised determination of free and com- 
bined hydrochloric acid by titration; total 
chlorides by the method of Wilson and Ball 
and the quantitative determinagion of 
pepsin by a slight modification of the 
Polland and Bloomfield method. 


COMMENTS 


In the 24 subjects used for these experi- 
ments, the gastric temperature varied 
from individual to individual much like 
the mouth and rectal temperature, extend- 
ing from 97.4 to 99.6? F. The stomach 
temperacure of each subject was noted 
continucusly for fifteen minutes or more 
before irgestion of the various test meals. 
With the meal of 35? F., a marked immedi- 
ate drop in gastric temperature oceurred 
after ingestion, usually to 70-75? F. This 
drop in temperature strikingly demon- 
strates the capacity of the mouth, pharynx 
and esophagus to rapidly heat an ice-cold 
drink. While this rapid initial heating 
changes the gastric temperature from 35 
to 70° F.. the contents de not reach body 
temperature for thirty to forty minutes. 

A hot drink taken at 145? F., which is as 
high as the average subject can tolerate, 


* Read at the Thirty-Ninth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. Jy Sept. 20-23, 1938. 
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is cooled almost immeciately on entering 
the stomach to 106—115? F. anc reaches 
body temperature within fifreen to twenty 
minutes. 

The differences in gastric motor reac- 
tions to meals of widely different tempera- 
tures seem interesting. The cold meal 
begins to leave the stomach almost im- 
mediately and rushes more rapidly than 
usual through the jejunum and ileum. The 
increased motility is most marxed soon 
after ingestion corresponding to the period 
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with the hot meal. With the cold meal, 
there is an actual depression of gastric 
secretions at first when the temperature 15 
most markedly lowered; but within a 
shorter time than it takes for the gastric 
temperature to return to normal, gastric 
secretion is normally resumed. The curves 


in Figure 3 were plotted with correction of 
the dilution factors. They show the effect 
on the secretion of hydrochloric acid by 
test meals of different temperatures. Since 
more than normal gastric evacuation of 
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of greatest depression of gastrie tempera- 
ture; and as the gastric temperature re- 
turns slowly to normal, there develops a 
progressive slowing in gastric ?vacuation 
so that by the time the temperature of the 
gastric contents reaches norma (in thirty 
to forty minutes) motility is normal. 

The hot meal, on the other hand, is 
slower to leave the stomach az first, but 
soon empties normally or even slightly 
faster® than normal. Since it is usually 
difficult to drink liquids heated aigher than 
40-50? F. above body temperature, it seems 
to take the stomach less time to bring this 
meal to body temperature than it does 
the cold meal imbibed at 65° F elow body 
temperature. It is probably for this reason 
that the intestinal patterns of the hot 
meal are not so markedly altered as by the 
cold meal. 

No appreciable abnormal deviations 
were noted in the gastric secretory changes 


the cold meal takes place soon after inges- 
tion, the intestines are filled with more 
than the average amount of contents in- 
adequately acted upon by the gastric 
juices. This might be one of the factors 
responsible for some of the diarrheas during 
the summer when the American custom of 
taking excessive ice-cold drinks is 50 
generally followed. 


DISCUSSION 


John Hunter! in 1778 recorded stomach 
temperatures in cold-blooded animals and 
in 1878, Kronecker and Meyer reported 
experiments, using small maximum ther- 
mometers, which they permitted dogs and 
rabbits to swallow. When the thermometers 
were expelled from the rectum, the maxi- 
mum temperature in the intestinal canal 
could be read. In order to determine the 
stomach temperature, they pul'ed the ther- 
mometer from the stomach by means of a 
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GASTRIC MOTILITY AND INTESTINAL PATTERNS AFTER HOT AND COLD MEALS 
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369-389F. 1359-1459 
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(an adult male with normal gastric secretion) 
& minutes 


There was greater iritial motility of the 
cold barium-Liebig extract meal than of 
the same meal at rocm temperature while 
the hot meal progressed no farther than 
the duodenal cap during the first 

5 minutes. 


15 minutes 


During this period, the cold meal 
continued to empty faster and the hot 
meal slower than the meal at room 
temperature, 


30 minutes 
During this interval, emptying continued 
as during the preceding 15 minute period, 
but with progressively less difference 
in the rate, At this: time, the cold 
meal residue in the stomach had reached 
the normal body temperature, 


45 minutes 


During the past 15 mimute interval, 
all three meals seemed to empty from 
the stomach at the same rate. 





Temperature 
Fahrenheit 


115 









Temperature curve of meal 
ingestion temperature 1529F, 








Temperature curve of meal 
ingestion temperature 38°F. 


Minutes о S 6 9 12 18 18 21 242730 33 36 3942 4548 51 54 
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thread. The temperature of the stomach 
was found to be o.9? К. lower than the 
rectum. Beaumont (1825-1833) was the 
first to determine stomach temperature in 
man in his famous subject with the gunshot 
gastric fistula. The temperature in this 
case averaged 100.2? К. and varied from 
98.1 to 100.8? F. Later Quincke (1889) de- 
termined the gastric temperature with a 


thermometer in a boy with a gastrotomy. 
In this instance, the gastric temperature 
was 0.27? К. higher than in the rectum. A 
similar experiment was carried out by 
Ranckin and Tigerstedt (1908) in a boy 
with a gastric fistula. They found the 
gastric temperature to be 0.36° F. above 
the rectal temperature. Winternitz (1881) 
seems to have been the first to measure 
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gastric temperature in normal subjects. 
He fastened a 4 cm. maximum thermome- 
ter to the tip of a rubber tube which was 
passed into the stomach. The experiments 
were designed only to ascertain the effects 
of external body chilling, and no numerical 
record of the gastric temperature is given. 

In 1917, Stengel and Hopkins seem to have 

been the first to record stomazh tempera- 
tures with a thermocouple with a gal- 
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vanometer and a potentiometer, the read- 
ings being taken in microvaits. The wires 
wef run through an Finhorn tube. In 
1925, Reis described a method for graphic 
registration of gastrointest nal tempera 
ture. He used an electrical resistance ther- 
mometer. The conductors were enclosed 
in an opaque tube, and its position in the 
intestinal tract could so be seen easily by 
use of the roentgenoscope. in Reis's work, 
there is no numerical record of gastric 
temperature. Kotschau and Roeloff (1927 

used a thermocouple at the tip of a duo- 
denal tube and were probably the first to 
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supply a numerical record of gastric tem- 
peratures. Foged used a similar procedure, 
but extended the studies to include large , 
numbers of normal subjects so that his 
findings are probably the most authentic. 
In Philadelphia, Hepburn, Eberhard, Rick- 
etts and. Rieger did some splendid work 
with gastric temperature recordings and 
made some determinations of associated 
gastric secretory changes. No roentgeno- 
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logic records of gastric or intestinal motil- 
ity were made. Our gastric temperature 
recordings agree essentially with the find- 
ings of these previous investigators. None 
of them, however, had carried out simul- 
taneous determinations of gastric motor 
and secretory activity. While we have 
found some effect on gastric motility by 
hot and cold meals which resulted in 
varying roentgenologic intestinal patterns, 
we did not find an appreciable effect on 
gastric secretion, except for a short period 
following the ingestion of an ice-cold 
meal. 


SUMMARY 


1. The normal gastric temperature as 
determined with sensitive thermocouples 
is approximately 99? F. and seldom varies 
more or less than 1? F. Its variation from 
subject to subject is as great as the mouth 
temperature. 

2. An ice-cold liquid test meal chills the 
stomach 25—30° F. and it takes thirty-five 
to forty-five minutes before the gastric 
contents return to normal gastric tempera- 
ture. 

3. A hot liquid meal at 145-155? F. raises 
the gastric temperature immediately 6- 
10? F. which is overcome in fifteen to 
twenty minutes. 

4. The colder the meal, the greater 

"Seems the rate of gastric evacuation. 

5. Hot meals may empty more slowly 
than cold meals immediately after inges- 
tion, but soon compensate by increased 
emptying after a short interval. 

6. No appreciable effect has been noted 
on gastric secretion by very hot meals, but 
cold meals depress gastric secretion during 
the initial stages of digestion. 

7. Summer diarrhea might be due partly 
to ice-cold drinks which effect too rapid 
gastric evacuation of gastric contents not 
effectively prepared for the intestines be- 
cause of the depression in gastric secretions. 
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DISCUSSION 
Dn. T. Grier Милек, Philadelphia. A few 
days ago, before seeing Dr. Gershon-Cohen’s 
paper and knowing little about the subject, I 
asked one of my associates, Dr. Hugh Mont- 
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gomery, if he would not do for me an experi- 
ment on gastric temperature in man. He in- 
duced Dr. Abbott, of our staff and who is an 
expert at such things, to swallow a thermo- 
couple and then eat some ice cream and drink a 
bottle of cold Coca-Cola. That produced a fall 
of Dr. Abbott's gastric temperature to 15° C. 
and it was thirty minutes before it reached 
normal again. Then he took a drink of hot water 
(50° С.), whereupon the temperature rose to 
46° C. and dropped back to normal only after 
about twenty minutes. 

These results, though surprising to me at the 
time, are in agreement with those of Dr. Ger- 
shon-Cohen and his associates. They are also 
in entire agreement with the data obtained by 
Stengel and Hopkins in our clinic more than 
twenty years ago. Stengel and Hopkins also 
studied the variation in temperature between 
the fundus and pylorus after hot and cold 
drinks, finding that it was always less affected 
in the pylorus. ; 

Dr. Gershon-Cohen states that simultaneous 
investigations of the secretory and motor phe- 
nomena after hot and cold meals had not pre- 
viously been made, which I believe to be cor- 
rect, and he makes no reference to any earlier 
roentgen investigations of motility. I think, 
however, that mention should be made of the 
supplementary work of Weitz and Sterkel 
(1920) who observed a change from the "fish- 
hook" to the "steer-horn" type of stomach in 
subjects exposed to a cold environment; also 
to that of Sleeth and Van Liere (1937) who by 
the use of a barium meal found that external 
cold shortened the emptying time and external 
heat increased it. Kuenzel and Todd (1929), on 
the contrary, observed, under the fluoroscope, 
that external heat increased the activity and 
contraction of the stomach; also, that hot 
drinks had a similar effect. 

In contrast to these observations Мег 
(1905), by administering fluids at varying 
temperatures and evacuating the stomach 
fifteen minutes later, concluded that the mo- 
tility was greatest when the fluid approached 
body temperature. Basch and Mautner more 
recently (1930) found that greatest diuresis 
followed the intake of fluids of normal tempera- 
ture. Their work, perhaps, in view of the pres- 
ent report, deserves repetition. 

As to secretory changes, no reports after the 
ingestion of substances of varying temperatures 
have been found, but Yamana reported last 
year that ice packs applied to the abdominal 
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wall of rabbits and of man caused an increase 
in the quantity and acidity of the gastric con- 
tents, and Bogendorfer and Sell одо) found 
a similar rise in secretory activizy after cold 
applications but a diminution after heat. 
Fischer (1920), also, working with dogs having 
a Pavlov pouch, found that hot air baths re- 
duced the quantity of secretion b» £o per cent. 

Thus this literature, though not entirely 
consistent, suggests that cold  nereases the 
motor and secretory activity of the stomach, 
while heat has the opposite effect. The present 
work confirms that opinion as со the motor 
effects of cold substances in the stomach but 
otherwise indicates no striking changes after 
either cold or hot meals. I believe that the work 
reported here has been well done and that the 
results, tentatively at least, should be accepted. 

Dn. Јонх L. Kanror, New York City. This 
work is clinically very helpful. It extends the 
previous observations which are a little para- 
doxical and somewhat confusing. and helps us 
understand the situation better. 

As far as heat and cold are concerned, they 
work in the opposite direction according to 
whether the temperature is appked externally 
to the,skin, or internally within the gut. Once 
that is understood, I think the -est is simple. 
In other words, as I understand t, it has here- 
tofore been shown that heat zppliec exter- 
nally to the skin relaxes spasm and depresses 
tone; heat applied internally within the lumen 
increases the tone of the viscus. Cold acts the 
opposite in both cases. 

What has not hitherto been shewn and there- 
fore is the crux of this afternoon's presentation, 
is the behavior of the pyloric sphincter. 

The question in my mind up to this very 
afternoon. was, if heat apphed internally in- 
creases tone, what happens to zhe sphincter? 
From what we have heard today, heat inter- 
nally increases tone and at the same time seals 
the sphincter temporarily. This, however, is to 
be regarded as a benefit because of the im- 


J. Gershoa-Cohen, Harry Shay and S. 


S. Fels Feprvary, 1940 
proved gastric secretion and the increased time 
available for gastric digestion. 

All this is in keeping with our clinical im- 
pression as to the harmfulness of cold drinks, 
which not only pass through quickly, carrying 
the cold into the bowels, but result in impaired 
juice content. The benefit of hot drinks is due 
to the opposite effect. 

Finally, if one may bring this down to clini- 
cal usefulness, it would seem that we probably 
over-cold- feed some patients. The whole Sippy 
regimen is commonly administered on the ice- 
cold basis, and in my practice, the postopera- 
tive tomach at least is never treated on an ice- 
cold basis. I think heat is the thing that is 
needed, and I would therefore suggest that it 
may be also useful to heat some, if not all, the 
diets in the ulcer regimen. 

Dr. Секѕнох-Сонех (closing). I should like 
to thank Dr. Miller and Dr. 
cordial résumé of this subject. We are particu- 
lariy indebted to Dr. Miller for the fine tube 
that we now have at our disposal, which has 
opened up a tremendous new field of study in 
small intestinal conditions. 

In the presentation of our paper, we studi- 
ously avoided mentioning anything about the 
effect of external chilling or external heating 
beeause that is a big problem on which there is 
already an extensive literature. The literature 
is scanty, however, in the field where the 
temperature of the meal itself has been studied. 

We are carrying out a series of experiments 
with external heat and chilling in which the 
patients have showers before we give them 
their test meal, hot showers and cold showers, 
andimmersion in waterat different temperatures. 

Essentially, all these experiments demon- 
strate the points that Dr. Kantor made and 
the probabilities are that when comparison is 
made between external and internal changes of 
temperature, the findings will be very much as 
Dec. Kantor very well outlined here this after- 
noon. 


- 4 a 
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VITAMIN В. IN IRRADIATION SICKNESS 
PRELIMINARY REPORT 


By ALLISON E. IMLER, B.S., 


M.D., aud HOKE WAMMOCK, M.D. 


Teanes Hospital 
PHILADELPHIA, PENNSYLVANIA 


NTENSIVE roentgen and radium ther- 

apy in the treatment of cancer and allied 
diseases is occasionally complicated by the 
development of dizziness, anorexia, nausea, 
and vomiting. If the symptoms are not 
marked, interruption of radiation therapy 
is not indicated, but persistent nausea 
and vomiting necessitate discontinuance 
of the treatment unless these symptoms 
«an be controlled by some form of medica- 
tion. This paper deals only with those cases 
which exhibited severe symptoms of ir- 
radiation sickness and then received oral 
or parenteral synthetic vitamin B, (thiamin 
chloride)* therapy. A total of 21 cases, sum- 
marized in tabular form, is presented in this 
report. In 7 of these cases, irradiation was 
directed to the breast area, 4 patients be- 
ing treated by interstitial radium element 
needles. Of the remaining 14 cases, 12 
received irradiation to the pelvis, 1 to the 


liver and spleen, and 1 to the left side of 


the neck. 

A factor to be considered is the relative 
efficacy of the oral and parenteral prepara- 
tions of vitamin Ву. In comparing the two 
methods of administration, the quantity of 
the drug used and the length of time neces- 
sary to produce complete relief of symp- 
toms are important considerations. Marked 
anorexia, nausea, and dizziness can usually 
be controlled by 3,000 international units 
(2.0.) daily of the oral preparation, but 
where nausea, anorexia, and vomiting are 
present it is necessary to increase the dos- 
age of the oral preparation to 6,000 LU, or 
more daily for alleviation of the symptoms. 
In the majority of cases where the oral 
preparation of the drug is used, definite 


* Synthetic vitamin B; (thiamin chloride) used to carry out this 
clinical survey was supplied as Betaxin by courtesy of the Medi- 
cal Research Department of the Winthrop Chemical Company, 
and as Betalin S by courtesy of Eli Lilly and Company. 


improvement does not occur before twenty- 
four to fortv-eight hours. In contrast to 
this, the njected vitamin B, gives ap- 
preciable cr complete relief within one to 
three hours. Cases xr and xu in Table 1 
required 6 oco 1.v. of the oral preparation 
daily to солго] the ill effects of irradiation. 
In order to note the relative amount re- 
quired, thc medication in both these cases 
was changed to the hypodermic form, 
using one-haF the oral dose, and complete 
freedom from symptoms was maintained 
with the dzilv use of 3,000 1.v. of the hypo- 
dermic pre aration, 

Sponheiner reports only slight improve- 
ment in symptoms as a result of oral ad- 
ministration cf vitamin By, but states that 
complete relief was obtained by the Use of 
the parenteral therapy. Martin and Mour- 
sund? report favorable results following ad- 
ministratioa ef the oral preparation, and 
they resort to intramuscular injection only 
when vomiting occurs. These authors have 
observed that where serious complications, 
such as par ia! bowel obstruction, are pres- 
ent, vitamia B, therapy is ineffective. We 
have observed one such case, Case x in 
Table 1, wkich did not show definite re- 
sponse to v tamin B, therapy. Autopsy in 
this case disclosed the presence of a partial 
bowel obst-uction in the region of ethe 
cecum. 

We find chat daily injections of 3,000 
LU. will, im the majority of cases, give 
rapid and complete relief. Infrequently, a 
recurrence of symptoms requires a tem- 
porary or permanent increase in the dosage. 
One patient receiving roentgen therapy to 
the left side of the neck required a tempo- 
rary increase to 4,500 Lv. daily by hypo- 
dermic injection for control of recurrent 
nausea. In oaly a small percentage of cases 
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is it necessary to increase the daily injec- 
tions to 6,000 1.0. or more. One patient, 
treated by application of interstitial radium 
element needles to the left breast area, re- 
quired daily injections of 10,000 LU. to 
eliminate nausea and vomiting. The results 
obtained with the hypodermic preparation 
are definitely superior to those following 
use of the oral preparation. We have there- 
fore discontinued the oral therapy except 
for purposes of study. 

The treatment of out-patients presents a 
different problem in that those patients 
who develop irradiation sickness cannot be 
satisfactorily relieved of their symptoms 
simply by the oral administration of large 
doses of vitamin Bı. Many such cases feel 

„зо ill that it is difficult to retain their con- 
fidence and cooperation, with the result 
that they fail to continue the medication 
as prescribed and occasionally refuse to 
follow the course of radiation therapy as 
outlined. This undesirable factor can be 
overcome by requiring the patient to return 
to the hospital or to his physician for daily 
injections of vitamin Ву. Sometimes it is 
necessary to hospitalize these patients in 
order to secure their cooperation and treat 
them effectively. We have treated out- 
patients receiving irradiation three times 
each week by giving them an injection of 
vitamin В, on the days when they received 
roentgen therapy. This particular usage of 
the drug did not prove effective, and symp- 
toms were not completely controlled unless 
the patient was given daily doses of vitamin 
B,. It is therefore apparent that smaller 
daily doses are more effective in the control 
of irradiation sickness than are massive 
doses given on alternate days. 

A number of in-patients who developed 
irradiation. sickness were effectively re- 
lieved by vitamin B, therapy, which was 
then temporarily discontinued in order to 
note recurrence of symptoms and the time 
factor in their reappearance. In all such 
cases there was a return of the nausea and 
anorexia within twenty-four to forty-eight 
hours after the medication was stopped. 
This finding further emphasizes the value 
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of the daily administration of vitamin В, 
in preference to larger doses of the drug 
given every other day. 

Martin and Moursund? have called at- 
tention to the fact that serious symptoms 
are produced only when some portion of the 
intestinal tract or the parotid gland is in- 
cluded in the area under treatment. Our 
findings diffe" somewhat in that we have 
not found that radiation therapy to the 
parotid region 15 apt to produce severe 
symptoms. We have, on the contrary, ob- 
served less incidence of irradiation sickness 
in cases where therapy was directed to the 
parotid region than in those receiving radia- 
tion therapy t» other portions of the body. 
A number of гаѕеѕ of irradiation sickness 
have been observed among patients receiv- 
ing massive dcses of radiation in the form 
of interstitial -adium element needles for 
cancer of the breast. Four of the cases 
treated by interstitial radium element nee- 
dles are summzrized in Table т. 

We have hai one patient, Case xix in 
Table 1, symotomless during roentgen 
therapy to tke pelvis, who developed 
marked anoreria and nausea following 
intrauterine and intravaginal application 
of radium. This case demonstrates irradia- 
tion sickness following protracted irradia- 
tion, and the symptoms were here effec- 
tively controlled with 3,000 i.v. daily of 
the oral preparation. Of all the cases which 
suffered ill effeczs from intensive roentgen 
therapy to the pelvis, none has shown a 
recurrence of symptoms during the follow- 
ing intrauterine and intravaginal applica- 
tion of radium. 

In those cases which are to receive in- 
tensive roentgea therapy, Martin and 
Moursund? begia the use of vitamin В, 
orally two days preceding the first radia- 
tion treatment. Ve do not feel that such 
general prophylactic use of vitamin В, is in- 
d:cated,since the symptoms are readily con- 
trolled by use of the hypodermic prepara- 
tion,and since patients who develop irradia- 
tion sickness are definitely 1n the minority 
in comparison to the number of cases show- 
ing no ill effects from roentgen or radium 
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therapy. However, where interstitial ra- 
dium element needles are used for cancer 
of the breast, there is as a rale an early 
and severe onset of anorexia, nausea, and 
vomiting, and the prophylectic use of 
vitamin B, may therefore be justified in 
these cases. 

Further investigation of irrediation sick- 
ness, paralleled by daily or twice daily 
estimations of vitamin B, ccntent in the 
blood serum, beginning two days before 
institution of radiation therapy, might be 
of scientific interest in the irdication of a 
possible direct relationship between the 
actual level of vitamin В, and the onset of 
irradiation sickness. 


CONCLUSIONS 


1. Irradiation sickness is controlled rap- 
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idly and effectively by the administration 
of vitamin B, in large doses. 

2. The hypodermic preparation of vita- 
min B, gives more satisfactory results, and 
the amount required is usually only half 
that necessary when the drug is given 
orally. 

3. Vitamin B, therapy is most effective 
when daily doses are administered. 
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EFFECTS OF ROENTGEN IRRADIATION UPON THE 
BLOOD VESSELS OF REPAIR TISSUE AND THE 
BROWN-PEARCE RABBIT EPITHELIOMA*: 

By VINCENT DOWNING, B.S., FRANCIS W. BISHOP, M.S., and 
STAFFORD L. WARREN, M.D 


ROCHESTER, NEW YORK 


HE PURPOSE of this study is to 

investigate the i vivo changes pro- 
duced by a large single massive dose of 
roentgen radiation (10,000 r) upon the 
blood vessels, especially the capillaries of 
control and tumor sites. The Brown-Pearce 
rabbit epithelioma was transplanted in a 
modified Clark chamber®?5 in the rab- 
bit’s ear in order that the sequence of these 
echanges might be followed under suitable 
magnification.” Changes occurring in the 
smaller blood vessels immediately after the 
application of 10,000 r were striking and 
unexpected even with this large dosage. 
The grossly observable erythema appeared 
upon the fifth day, remained for the usual 
time, and did not seem atypical. While the 
magnitude of the changes noted in the 
finer structures is probably dependent to a 
great extent upon the dosage used, the 
sequence of events in the blood vessel 
damage is probably representative of the 
changes which occur with lesser dosage. 
Since these changes are of great interest 
to those engaged in tumor therapy they 
are reported in some detail. 

Many observations have been made 
upon fixed tissues. 7 1921213? There аге 
few data available concerning the effect 
of radiation upon the living, intact blood 
vessels in warm-blooded animals or human 
beings. А few observations upon the 
smaller vessels of the human skin have 
been described by David and Gabriel’ 
and Siedamgrotzky,?? who reported an in- 
crease in the number of end loops in the 
small vessels of the human skin during the 
erythema and changes in contractility of 
the larger vessels. Perfusion experiments 


with rabbit’s ears by Lazarew and Laz- 
arewa'? suggested that a hyperemia was 
present durirg the erythema stage. Most 
of the studies have been concerned with 
the grossly vizible, erythema reaction. This 
visible reaction, with its peculiar time 
sequence described by Miescher? and Reis- 
ner? is little understood. 

In the past two decades there has been 
a good deal of discussion concerning the 
effects of roentgen irradiation upon the 
blood vessels in and around the tumor 
mass. In 1904 Baermann and Linser? sug- 
gested that алу destruction of irradiated 
tumors must depend upon primary vascu- 
lar lesions ard thus drew attention to 
degenerative changes in the intima of 
blood vessels eccompanied by thrombosis. 
Bowen‘ in 1903 found that complete oblit- 
eration of the blood supply to the tumor by 
surgical means resulted in mortification or 
gangrene, separation, and cure; while in 
1936 Chambers and Scott, as a result of a 
series of exper ments started in 1932, de- 
clared that zerzporary obliteration of the 
blood supply (10t long enough to damage 
the blood vessels sufficiently to prevent a 
return or re-establishment of circulation) 
seemed to catse tumor regression. Wo- 
glom,” in his 1922-1924 survey of the 
cancer problem. came to the conclusio that 
interference with blood supply was a factor 
in tumor regression. Ewing!? in his 1925 
Caldwell Lectu-e stated that “а large part 
of the destruct ve effect of roentgen rays 
upon tumors . . . 15 caused by interference 
with the blood and lymph circulation. 


There have been described rupture of 


capillaries, hemorrhage, thrombosis, com- 


* From the Division of Radiology, Department of Medicine, of the University of Rochester, School of Medicine and Dentistry, 


and Strong Memorial Hospital, Rochester, New York. 


T Aided by a grant from the International Cancer Research Foundation. 
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pression of capillaries by exuced lympho- 
cytes and plasma cells and grewth of new 
connective tissue, swelling of all coats of 
large arteries, late arterial sclerosis, and 
the anemic condition of tbe radiation 
cicatrix." According to Crame-,’ all effects 
following irradiation are related to vascular 
stimulation and vascular cegeneration, 
whereas Pullinger* declared that the causes 
of cell death in irradiated human tissue 
are due to an interruption ef the blood 
supply through hemorrhage fo.lowed by or- 
ganization, scarring, and pressure atrophy. 
Pack? called attention to tae fact that 
"in the case of many individual tumors the 
fundamental nature of the tissue of origin 
outweighs all other considerations when 
an attempt is made to estimate the radio- 
sensitivity. Thus the primitive blood-form- 
ing tissues predetermine the radiosensitiv- 
ity of tumors developing frem their lym- 
phoid, myeloid, and vascular derivatives." 
Pohle?! and others? have had similar points 
of view. 

Mickels’ 1935-1936 papers? review the 
theories concerning capillary contractility 
and point out that from his experiments 
with a single massive dose of 400 r over the 
rabbits abdomen the capilary endothe- 
lium of the mesentery seems to be rela- 
tively sensitive to irradiation since involu- 
tion and sloughing of the endothelial cells 
may occur with this dosage. This is accom- 
panied by the loss of function of some 
capillaries. (See also refs. 26 and 32.) In 
1936 Warren?! reviewed the work done up 
to that time on the physiological effects 
of roentgen irradiation upon normal body 
tissues and stated that th» blood vessels 
seemed to be among the more radioresist- 
ant organs of the body. 

It may be seen from the ebove brief sum- 
mary that while the rôle of irradiation 
effects upon the blood vessels of a tumor is 
an important one, the sequence of events 
in vivo after irradiation is not known nor 
has the character of the changes produced 
been identified with any certainty?! It is 
possible that the simple rabbit ear cham- 
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ber? may introduce certain modifications 
in the tumor vessels, yet the vascular 
response to growth of the tumor transplant 
is so consistent as to make it seem an 
ideal subject for observation of the changes 
in the vessels in control and tumor tissues 
brought about by large single massive 
doses of radiation. Enough observations 
have been made upon the vascular pattern 
in control sites and tumor sites (150 ani- 
mals) to warrant the statement that the 
observed changes are due to the radiation 
and do not depend upon any fortuitous 
circumstances. 


APPARATUS AND METHODS 


In previous experience with tumor trans- 
plants in the ear chambers of the rabbit in this 
laboratory,5 it was obvious that many im- 
provements had to be made in the lighting and 
arrangement of photographic equipment before 
photographie observation of tissues under the 
"window" could be accomplished with ease and 
accuracy. Considerable difficulty was also en- 
countered in preparing a window of suitable 
shallowness which not only would allow good 
observation of blood vessel growth under high 
magnification but would also allow the tumor to 
grow to an appreciable physical size so that a 
pure "tumor vascularization" could be obtained 
in this acute type of experiment. 

In the interests of compactness and ease in 
making observations through the window in 
the rabbit's ear, the conventional design for a 
photomicrographic apparatus? 929775? was 
abandoned in favor of a completely vertical ar- 
rangement. The source of light, condensing sys- 
tem, microscope and camera were centered 
along one axis and fixed accurately in position 
with the plane of the plate or film, the latter 
being parallel to the microscope stage holding 
the rabbit's ear (Fig. 1). The microscope and 
camera were physically separated to avoid the 
transmission of vibrations from the blower or 
the camera motor. 

'The focusing device used with the motion 
picture camera is different in that, unlike most 
of the current viewing set-ups, it does not em- 
ploy a beam-slitting device and thus cause the 
loss of part of the light. The camera lens and the 
eyepiece of the microscope are both removed 
to avoid reflecting surfaces. By means of a lens- 
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mirror system the image is focused directly 
upon the film when the camera is in operation 
and on the shutter (which is painted white) 
when the camera is still. This enables the 
operator to focus carefully before starting the 
camera and then to “panoram” with ease, and 
to refocus for any slight variation in depth 
throughout the rabbit ear chamber thus main- 
taining the critical focus on the film. Changes 
in the light are easily noted and adjustments in 
exposure made as necessary. 

Since tungsten filament lamps of high wat- 
tage should not be burned horizontally, a com- 
promise had to be made with regard to the light 
source. Therefore, thelamp socket was mounted 
so that the tungsten filaments were at a 45° 
angle with relation to the condensing system of 
the apparatus. This gave excellent illumination 
with maximum life of the bulb while eliminat- 
ing one reflecting surface-—the substage mirror 
of the microscope. A blower was used to cool the 
lamp. Neutral density filters (0.3, 0.6, 0.9) were 
used alone or in combination as protection for 
the eyes of the experimenter while locating 
fields in the operated area. Color filters were 
not used in the color photography of the thinne: 
windows. A simple exposure meter was em- 
ployed, the construction details of which are 
described elsewhere.’ 

A flat-topped animal board was constructed 
so that when the animal was placed on it com- 
fortably in the prone position,*-5 the ears were 
in & straight line level with the mechanical 
stage of the microscope, and complete mo- 
bility of the rabbit in a 150? radius with regard 
to the microscope was assured. By working at 
night in a quiet room with a trained rabbit ard 
by avoiding fatigue of the rabbit, many psychic 
and other factors which might influence the 
reaction of the blood vessels were minimized. 
Patient and careful training of the rabbit is 
obviously essential to success with photograpay 
and observations under magnification. 


PREPARATION OF WINDOW 


The preparation of the window chamber is 
essentially the same as that previously re- 
ported? except for certain improvements. A 2 
inch nickel gromet and washer were inserted in 
the ear about 1.5 cm. from the tip and an 
aluminum templet used to establish the exact 
distance (1 cm.) from the gromet to the upper 
incision of the operated area. The gromet fits 
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Fic. 1. This shows the microscope mounted on the 
heavy casc-iron base. The cameras are mounted 
on an old roentgen tube stand which contains a 
counterweight. The camera for still photographs 
is mountelon the left with the mirror at an angle 
above the ground glass to simplify focusing. The 
modified 16 mm. camera and driving motor are 
seen at the rght. The camera lens is repficed by a 
constant viewing device containing a mirror and a 
built-in pho-ocell, The wire extends from this to 
the galvenometer on the table. The same leads 
may be cenrected with the photocell built into the 
still camera,shown on the left. Either camera may 
be swung inzo place with ease. The special rabbit 
board is shown at the right of the base of the 
apparatus. 


over a pest soldered to the mechanical stage, 
thus fixinz the position of the chamber under 
the microsecpe. Where stability is desired dur- 
ing examination of the operated field, this 
method cf :mmobolization is simpler for this 
"acute experiment" than others requiriag the 
exertion ef »ressure upon the ear, since normal 
circulaticn & not impaired. 

The т 59. ст. skin area to be operated upon 
was then delineated and a scalpel nick made in 
the skin in one corner, and the skin stripped 
or rollec off with as little traumatization of 
biood vessels as possible (suggested by Dr. G. 
O'Hara). Stripping, rather than sharp dissec- 
tion of tae skin from both sides of the ear over 
this 1 sc. œn. area leaves intact the perichon- 
drium with its blood vessels. Subsequent 
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Fig. 2. One day after operation. The dark areas out- 
side of the central dense tumor mass are due to 
masses of red blood cells (бо х). 


hemorrhage into the chamber, which was previ- 
ously a handicap, was thus minimized. 

Due to the short duration of this type of ex- 
periment a simple window was employed 
rather than the more complicated one necessary 
for the type of studies engaged in by Clark 
et ai. Rectangles of cleared dertal x-ray film 
24X13 inches, colored filter material (Blue 
No. 899, various grades of Kocapak (12X18 
inch sheets), and cellulose acetate (20X £0 
inch sheets-—thickness 0.0075 inch) were tried. 
The last was found most satisfactory for work 
requiring ordinary magnifications. For oil im- 
mersion examination, cellulose acetate (20 X 50 
inch sheets—thickness 0.02 inch) with the 
center replaced by cover glasses fastened with 
collodion were used. The "window" was steri- 
lized in alcohol before being used. 

The sterile rectangular piece of cellulose 
acetate sheet to be used as a "window" was 
placed on either side of the ear overlapping the 
operated site and sewn in place, care being 
taken in sewing to avoid all visible blood 
vessels. The windows were then cut f» sifu 
so as to be roughly elliptical, taus avoiding 
trauma due to sharp corners. The area from 
sutures to window edge was covered above and 
below with collodion to provide an air-tight 
and fluid-tight seal. 

Just before the last few stitches were made in 
the window of the rabbit's rigA саг, a very 
small piece of fresh, actively groving Brown- 
Pearce rabbit epithelioma was implanted, 1e., 
placed on the tissue of the “stripped” area just 
beneath the window. The left ear was treated 
in exactly the same manner except for the tu- 
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mor implant (which is omitted) since this ear 
was to be used as a control. 

At the proper time after operation (ten to 
fifteen days) a dosage of 10,000 r including 
back-scattering was administered through a 5 
em. portal to the chamber areas of the right 
and left ears by means of a Machlett water- 
cooled tube operated with no filter, full-wave 
rectification, go kv. (peak) (sphere gap), 17 
ma. for 26.6 minutes at a target-mid-ear dis- 
tance of 27.6 cm. For measurement, the middle 
of the ionization chamber was placed in air at 
the usual mid-ear position on the animal board 
at 27.6 em. from the center of the target. The 
ionization chamber of the calibrated Victoreen 
r-meter was 1.2 ст. in diameter and the average 
thickness of the rabbit's ear in. the operated 
area was 0.5 cm. including both cellulose 


acetate "windows." At the termination of the 


. Ӯ, ah * 
experiments the upper two-thirds of the ears, ° 


including the window area, were removed under 
general anesthesia and the specimens prepared 
(hematoxvlin and eosin stain) for microscopic 
cxamination. 


EXPERIMENTAL DATA 


The following is a description of a typical 
experiment. Except for minor variations in the 
time relations, the results were identical for all 
7 rabbits upon whom the roentgen irradiation 
was practiced. The stages of growth before 
irradiation are almost similar to the studies 
previously reported,” yet there are some addi- 
tional details which differ because of the cham- 





Fic, 3. Two days after operation. Punctate clump- 
ing on the left, near the tumor mass; a few vessels 
are seen elsewhere, A good many of the free red 
blood cells have disappeared (50 X). 
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Effects of Roentgen Irradiation upon the Blood Vessels 


ber dimensions and the technique employed 
so that these are described: 


Rabbit No. 95 


(White, voung, adult, male rabbit from tumor 


2-1-38 
16 days before 
operation 


2-14-38 
2 days before 
operation 


2-15-48 
1 дау before 
operation 


2 


2-16-38 
Operation 


Window sewed 


in place 


2-17-38 
1 day postop- 
erative 


susceptible stock) 
Weight=6 pounds. 


Training period begun. Animal 
placed on board twice daily. 


Hair removed from rabbit’s ears 
in preparation for operation. 
Slight irritation of skin of both 
ears noticed. 


Practically no irritation or ery- 
thema of skin of ears noticed. 


Brown-Pearce rabbit epithelioma 
fragment placed under the 
"window" in the right ear. No 
Brown-Pearce rabbit epithe- 
lioma placed under the left 
(control ear). 


See Figure 2. 

Tumor Implant: Some blood 
vessels show traumatic aneur- 
ysms. No neovascular response 
as yet. Clumps of red blood 
cells are spread throughout the 
chamber without clotting. 

Control Chamber: Some instances 
of traumatic aneurysms noted. 
No neovascular response. Some 
clumps of red blood cells but 
no clotting. 





Fic. 4. Three days after operation. Note the vessels 


growing in from the sides especially on the left. 
The clumps of red blood cells are more sharply 
localized. A few are new (50 X). 





Fic. <. Five days after operation. Well developed 


т. 


vascular supply and actively growing tumor 

spreading most rapidly toward the right. The left 

border of tke tumor is growing vertically (increas- 
ing thickness). Secondary punctate hemorrhages 

(probably the result of trauma) are noted on the 

right (ох. 

18-38 See Figure 3. 

Tumor Implant: Eddy currents 
noted in the plasma and red 
blood cells suspension in vi- 
cinity of tumor implant. No 
change in size of tumor particle. 
No other changes noted except 
punctate clumping of red blood 
cells. 

Control Chamber: 
noted. 


Second day 


No changes 


2-19-38 See Figure 4. 

Third day Tumor Implant: Numerous new 
small compact hemorrhagic 
areas seen surrounding tumor 
implant. No other changes 
visible. 
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Control Chamber: Diffuse clumps 
of red blood cells in the plasma 
still noticeable, No other 
changes noted. . 


Tumor Implant: Original hemor- 
rhagic areas seem to be in the 
process of resorption. "End 
loop” formation noted as part 
of vascular pattern of new small 
vessels growing in the small 
compact clumps of red blood 
cells——toward the tumor and 
from the periphery of the oper- 
ated area. 

Control 
noted. 


20-38 
Fourth day 


Chamber: No changes 
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Fic. 6, Succession ofchangesover eight, nine, ten and twelve days after transplantation. The details of any 


shown at eight days, 
obscure the field (twelfth day, Di. The roughly oval central d 


original transplant which is well vascularized although the vessels are empty 


Sixth day 


plane are obscured by the thickaess of the tumor grow 


ligure <. 

Tumor Implant. Original hemor- 
rhagic areas seem to be almost 
totally resorbed. Slight increase 
in size of tumor fragment. A 
few new small hemorrhagic 
areas noted ncar growing edge of 
tumor fragment. A rich, seem- 
ingly haphazard growth of 
blood vessels rom periphery of 
operated аге: is seen growing 
toward tumo- fragment. 





Control Chamber: Incipient vascu- 
larization evident at edges of 
operated are: . 





Tumor Implani: Evidence of in- 
creased vascslarization notice- 
able. Some snusoid formation 
Seen. 

Control Chamber: Slow growth of 
blood  vesses centrad from 





› 
1-3 
3-3% 


Seventh day 





th. The centrifugal growth of the vessels is well 
7. The great number of large and small vessels and the large amount of tumor slowly 
ense mass represents the remnant of the 


). 





periphery of operated control 
area, 


Tumor Implant: Second series ot 
new vessel loops noted with 
blood vessels growing into 
tumor mass. There blood ves- 
sels seem to be growing iv and 
the tumor edge seems to be 
growing out. Growing edge of 
tumor fragment partially sur- 
rounded by punctate hemor. 
rhagic areas, 

Control Chamber: Continued slow 
growth of blood vessels centrad 
from periphery of operated area. 
Blood vessels now one-third of 
distance from periphery to 
center of operated area, 

See Figure б, 

Tumor Linplant: Tumor fragment 
increasing in size and changing 
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Ninth day 


2-26-38 
Tenth day 


2-27-38 


Eleventh day 


2-28-38 


Twelfth day 
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from pear-shape to an elliptical 
one. Some of the former small 
new vessels have increased in 
size and many of the smaller 
vessels have entirely disap- 
peared. 

Control Chamber: Little change 
noted. 

See Figure 6. 

Tumor Implant: Some slight re- 
sorption. of punctate hemor- 
rhages. Steady but rather slow 
growth of blood vessels and 
tumor edge. 

Control Chamber: Slow growth of 
blood vessels centrad, now al- 
most one-half of distance to 
center of chamber. 

See Figure 6. 

Tumor Implant: Increase in size 
and decrease in number of filled 
blood vessels going to and from 
tumor fragment continues. 

Control Chamber: Little change 
noted. 


Tumor Implant: Vascular pattern 
about tumor seems fairly well 
settled. Little change from 
previous day as to size or ar- 
rangement of blood vessels evi- 
dent. Hemorrhagic areas clear- 
ing slowly. Chamber now 
nearly filled with tumor mass, 
Tumor almost a spheroid and 
expansion and vascularization 
almost (but not quite) at a 
standstill. 

Control Chamber: Little change 
noted. 

See Figure 6. 

Tumor Implant: Rupture (? 
trauma) of endothelial tubes of 
new growing capillaries with 
hemorrhage without clotting 
noted. Tumor and blood vessels 
growing slowly but steadily 
with little change in vascular 
pattern now as compared with 
active proliferation, alteration, 
and disappearance of some of 
the vessels seen during the first 
ten days of tumor growth. 

Control Chamber: Little change 
noted except continued slow 
growth of blood vessels centrad 
from the periphery of the oper- 
ated area and the gradual re- 
sorption of punctate hemor- 
rhagic areas. 


3-1-38 


Thirteenth day 


3-2-38 


Fourteenth lay 


3-3-38 
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Tumor Implant: Large, thin- 
walled blood vessels (obviously 
capillaries of a sinusoidal type) 
make readily visible various 
phenomena such as reversal of 
flow, “plasma skimming” (a 
process which brings about a 
reduction in the number of red 
blood cells and may even cause 
their entire disappearance from 
a certain capillary field), true 
“stasis”? with consequent pack- 
ing of red blood cells in capil- 
laries, passive diapedesis, and 
active penetration of endo- 
thelial walls by wandering 
-white cells. The chamber is 
almost ready for irradiation. 

Control Chamber: Little change 
noted. 

Tumor Implant: Al traces of hem- 
orrhage originally seen in tu- 
mor chamber have disappeared 
and the punctate secondary 
hemorrhagic areas are scarcely 
noticeable. Tumor has been 
changing by degrees from an 
elliptical to a spherical shape 
but the vascular pattern has 
remained essentially the same 
for the past four days (Fig. 7 4). 

Control Chamber: The blood ves- 
sels have continued to grow 
slowly from the periphery of 
the operated area toward the 
center and have now almost 
filled the area (Fig. 7 B). 


Tumor Implant: Irradiated tumor 
with 10,000 r without trauma. 
One-half hour after irradiation 
was completed (Fig. 7 D and 
G), a slight reddish haze was 
noted under various magnifica- 
tions. It was impossible to tell 
whether this was due to a dif- 
fuse spread of the red *blood 
corpuscles throughout the area 
or to hemolysis. This color 
change was not due to any 
change in the volume of blood 
present in the vessels (which 
continued unchanged but seem- 
ed to be due to extravascular 
change). 

Control Chamber: A haze similar 
to that in tumorimplant cham- 
ber also noted in control ear 
which also received 10,000 r as 
described in the Method, 
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dot 


ist day after 
irradiation 


375-438 


2nd day after 
irradiation 


3-6-38 


3rd day after 
irradigtion 


= AQ 
3-7-38 


4th day after 
irradiation 


Fic. 
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Tumor Implant: Increase in ex- 
travascular red haze noted 
(Fig. 7 E and /7). Many vessels 
are beginning to assume a 
es 2p" MN А ч, 

beaded? appearance. This 
seems to be only a local smal! 


expansion or shrinkage and if 


anything the blood flow seems 
less. No noticeable change in 
the normal functional be- 
havior of capillaries could be 
seen at this stage, however. 


Control Chamber: Increase in red 


haze noted here also, as well as 
the above-mentioned “beaded” 
appearance. No change in the 


normal functional behavior of 


the capillaries could be seen. 
Tumor Implant: Reddish haze 
noticeable but seems less 
marked. Tumor seems to be 
shrinking in size although the 
outlines are difficult to see. 


Control Chamber: Reddish haze 


noticeable here also, interfer- 
ing with observation of some of 
the blood vessels. 


Tumor Implant: Reddish haze 


clearing. Flow of blood in ves- 
sels seems sluggish but vessels 
themselves appear to be more 
normal in contour. Emptying 
and filling seem to go on as 
usual, 


Control Chamber: The blood ves- 


sels in the control chamber 
seem to be behaving in like 
manner to those in the tumor 
implant chamber. 

Tumor Implant: A secondary red 
haze has developed which seems 
to be more marked than the 
immediate reaction. Observa- 
tion and photography have be- 
come difficult due to loss of 
contrast as a result of absorp- 
tion of the various wave 
lengths of light by the reddish 


3-8-38 


sth day after 
irradiation 
First notice- 
able gross 
erythema 


3-15-38 


rath day after 
irradiation 
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haze throughout the chamber. 
Many blood vessels are begin- 
ning to shrink and remain emp- 
ty. Some have broken up with 
small diffuse hemorrhages along 
their course while others have 
a thin, crinkly or tortuous 
course with little blood flow. 
Destruction of vascular pattern 
seems imminent in patches in 
different portions of the tumor 
chamber. The actual blood flow 
or total contained volume in the 
irradiated areas seems actu- 
ally diminished. 


Control Chamber: Results similar 


to those obtained in the tumor 
implant chamber, were also 
noted in the control area. 


Tumor Implant: Chamber 18 so 


+ 


obscured by the diffuse haze, 
> 


(red) that observation and pho- 
tography were impossible. This 
red haze was grossly visible for 
the first time since irradiation. 
Blood vessels were broken 
down and the tumor seemed to 
be shrinking due perhaps to re- 
sorption, 


Control Chamber: Vascular pat- 


tern in the control area seemed 
to be destroyed. None of the 
former landmarks remained 
visible. 


Chambers have failed to clear. 


No change from above. Gross 
erythema marked, Observation 
and photography impossible. 
Pictures of the whole ear show- 
ing the chamber iw situ taken 
in color. Then the upper two- 
thirds of each ear was removed 
for microscopic study. 


The rabbits in all seven of these experiments 
were all refractory to subsequent re-inoculation 


with tumor in the testicle. This was a common 
finding (7o per cent) following spontaneous 


Sequence of events following single massive dose of 10,000 г. 4, low power (10 X) view of the tumor 


fifteen days after transplantation just before irradiation. The tumor is spherical and well vascularized. 


B, control area (10 X) fifteen days after operation showing almost complete healing and normal arboriza- 
tion of the vessels. C (до X). Vessel pattern at the margin of the tumor just before irradiation. D, the same 


field one-half hour after irradiation showing development of red haze around the vessels. E, the same field 


one day after irradiation showing marked increase in the red haze (which almost amounts to microscopic 
bleeding). Many of the vessels are empty. F, higher power of C before irradiation showing an anastomotic 
loop of a small vessel with its capillary branches (до X). G, same loop one-half hour after irradiation show- 
ing the red haze which has developed around the vessels (same as D). 27, same loop one day after irradia- 


tion showing the marked increase in the haze and the reduction in the blood flow (same as А) (go X). 





Fic. 7 (See explanation on facing page) 
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resorption of the tumor without irradiation in 
these ear chamber experiments." 


EXAMINATION OF. MICROSCOPIC SECTIONS 
THROUGH THE EAR CHAMBER 


. Non-irradiated Control Ear Chamber Оле 
Month after Operation, No. y 787. This shows 
the site of operation healed, with both sides 
immediately beneath the window covered by a 
thin, yet well developed epithelial laver. There 
is some formation of a definite corium although 
the age of this preparation is not sufficient to 
allow for the development of much thickness. 
There is a well defined basal layer, the nuclei 
of which show a fairly large number of mitotic 
figures. The subcutaneous tissue is rich in 
capillaries and blood vessels of various sizes. 
The larger ones show evidence of the develop- 
ment of a muscular wall. Hair follicles and 
glandular structures have reappeared near the 
margin of the repair area. The staining of all 
nuclear structures is essentially normal. 

2. Non-irradiated Tumor Implant Ear Cham- 
ber, One Month after Operation, No. y 727. The 
site of operation is covered with a thon ‘lever 
of epithelium but this is, however, one or two 
cells thicker than that of the control site. The 
number of blood vessels in the tumor implant 
site is many times greater than that of the 
control. These vary greatly in size and the 
greater majority are only endothelial tubes. 
Spread in among thesmall capillary meshworks 
are the shadows and debris of the tumor cells. 
No actively growing or definitely viable tumor 
cells are found. Aside from the pallor of the 
degenerating tumor cells, the staining of the 
cells in the section is normal. In some sections 
viable appearing tumor cells with mitotic 
figures are seen. This variation in the tumor is 
commonly found at this stage (resorption 
stage). 

3. Irradiated Control Ear Chamber, No. y 175, 
Forty-three Days after Operation, One Month 
after Irradiation. The structure here is exactly 
the same as the control in the number of vessels, 
thickness of epithelium, and organization of the 
connective tissue. In general all of the cells 
pale, poorly stained, and ill defined. The nu- 
clear chromatin, particularly of the basal 
layers of the skin, is clumped and there are 
large pale areas in the nucleus which take a 
slight eosinophilic tint. The nuclear outlines 
are not sharp or well-defined. The connective 
tissue fibrils are slightly swollen and fuzzy. 


s are 
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They are more widely separated than usual 
suggesting an increase in intercellular fluid. 
The endochelium in the larger vessels is crinkly 
and their cell nuclei are somewhat swollen and 
stain pocrly. In some cases the endothelial 
nuclei seem to have lost their chromatin struc- 
ture leaviag a dark, hazy remnant. The mem- 
brane-like cadothelial wall is extremely thin 
(almost ffamentous). Elsewhere are seen ir- 
regular ccllections of endothelial cell debris 
suggesting the site of a small blood vessel. 
Intermingæd with this debris and nearby are 
frequently neted small orange-colored collec- 
tions of amorphous material and shadows of 
red blood cells. No thrombi are noted. Poly- 
morphonudear and other phagocytic cells are 
more numerous than normal, especially in the 
neighborhood of disorganized blood vessels. Oc- 
casionally these cells are apparently adherent 
to the wrin«led endothelial walls. The nuclear 
material ir the cartilage is likewise hazy, 
poorly stained, and a little swollen but seems 
otherwise uachanged. 

4. Irradicted Tumor Site, One Month after 
Operation; Twenty-one Days after 10,000 r, No. 
y 774. The same general pallor and indefinite 
outline are ~isible as in he irradiated gontrol 
site; the same damage to the endothelium and 
the same messes of red blood cells in various 
stages of dis ntegration outside of the vessels. 
These extravascular collections of the red blood 
cells are тоге numerous in the tumor site than 
elsewhere. Tke tumor site is occupied by a few 
dim shadows of tumor cells in all stage of dis- 
integration. Organized clotting or thromboses 
are not seen. No tumor cells can be clearly seen 
and there arc no mitoses. In some places the 
vessel patterr is very much like that seen 77 
vivo with large numbers of parallel branches of 
small vessels almost in contact with each other 
because of the dissolution and disappearance 
of the tumor cells. There is less evidence of the 
presence of tumor in these sections than in the 
unirradiated resorption stage of the same age, 
probably as a result of its rapid dissolution 
following the xrradiation. 


DISCUSSION 
In general, the development of the vas- 
cular reactiors taking place in the normal 
control area corresponds closely to those 
reported by the Clarks and their coworkers 
and to the previous experiments in this 
laboratory.*'? The presence or absence of 


tumor in the right ear seemed to have no 
effect upon the vascular react-ons of the 
left (control) ear. Slow progressive repair 
with gradual vascularization centrad from 
the periphery of the operatec areas was 
noted in all cases, with less profusion of 
capillary growth in the control sites as com- 
pared with vascularization in the tumor 
implanted chambers. 

Efforts were made to observe the changes 
in frequency and the extent o the normal 
periodic filling and emptying əf the capil- 
laries in the contro! areas and the tumor 
growth ears, but no periodicity was noted. 
The mechanism controlling -hese erratic 
changes in blood flow was mot apparent. 

Perhaps partially due to the difference 
in operative technique and chamber size 
and partially to the lessenimg in growth 
rate of the present tumor ia comparison 
with the tumor in former years, sinusoid 
formation was practically negligible at the 
periphery of the growing im»lant. In fact, 
all of the capillaries both in normal repair 
_areaseind in tumor implanted areas seemed 
to be of somewhat smaller caliber than 
those photographed by Ide ef al} Post- 
operative hemorrhage and secondary hem- 
orrhage occurred in the normal repair area 
but with less severity than in the areas in 
and surrounding the tumor. This was prob- 
ably due to the relatively large size and 
greater number of fragile vessels in the 
tumor. Corona-like vascular arrangement 
around the tumor edge and a definite 
change in direction of the blood vessels 
from a centrad to a peripherad direction, 
due possibly to the centrifugal direction of 
petipheral tumor growth, was noted as 
before. Since there was nc change in vas- 
cular response in either the control or 
tumor implant sites from that previously 
reported,” abnormalities described after 
irradiation were probably due to the effects 
of the irradiation. These caanges are prob- 
ably not specific for roertgen irradiation 
alone, but may in whole or in part be 
noted after other tvpes of injury (ultra- 
violet, heat, chemical, ete.). 


The almost immediate development 
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(within one hour after irradiation) of a 
diffuse redness around the blood vessels 
was unexpected since no gross change 
could be noted in the vessels and the walls 
of the capillaries showed no visible pa- 
tencies. However, a transitory erythema 
or blushing has been reported clinically 


to occur within the first four to twelve 
hours after large single massive dosage. 
In view of the observations of Michels and 
a study of our own fixed sections, it seems 
likely that this diffuse redness around the 
blood vessels is due to the extravasation 
of erythrocytes and plasma from the blood 
vessels through the damaged endothelium. 
Under the present circumstances it is im- 
possible to say whether the endothelial 
cells contract away from each other, ox 
become torn and fragmented as an acute 
reaction to the irradiation. The bead-like 
appearance of the capillaries shortly after 
irradiation might indicate a considerable 
direct effect of the radiation upon the 
endothelial cells while the complete break- 
down of the vascular pattern within a week 
after irradiation leaves little doubt that 
such is the case. 

As a result of these observations, there 
seems little doubt concerning the validity 
of the contention of many experimenters 
that primary damage to the blood vessels 
is an important factor in radiation effects 
upon tumors. Since the changes described 
above occur in the blood vessels of both 
the control and tumor tissues this effect 
upon the endothelium is not influenced by 
the tumor. There are innumerable observa- 
tions reported (mainly histological) upon 
the direct effects of radiation upon the 
tumor cells. It is obvious from these ob- 
servations that the part played by the 
changes in the blood vessels may have im- 
mediate summative effects as well as last- 
ing summative effects upon tumor growth 
and survival. 

We realize that 10,000 r is a high massive 
dose, vet in experiments being carried on. 
in this laboratory by Dr. Sidney Larson 
(unpublished) 22 2220 massive dosage of this 
amount has not always been lethal for this 
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tumor. The dosage is large enough, how- 
ever, to yield pronounced blood vessel 
effects. The effects of smaller doses (mas- 
sive and fractional) will be reported later. 
The failure of a gross erythema to appear 
within the first five days and its sudden 
appearance and progression from this time 
on is probably related to the fact that the 
endothelium in general retains its integrity 
and tonus up to the fifth day. After this, a 
general dissolution of capillary structure 
begins with rapid diffusion of red blood 
cells and plasma into the tissues nearby. 
This is followed by a slow recovery of tone 
in portions of the wall which results in the 
beaded, crinkly appearance noted above. 
About this time blood flow reappears in the 
elarger vessels although the flow never 
regains its normal volume during the period 
of observation following irradiation (twelve 
to fourteen days). Many vessels are not 
filled again so the tumor cells supplied by 
them must, of necessity, remain dormant 
or die even if they may not be directly 
damaged by the irradiation. The erythema 
(gross) is thus an extravascular manifesta- 
tion rather than being due to an increased 
blood flow in the vessels themselves or an 
increased number of patent vessels. 


SUMMARY AND CONCLUSIONS 


1. Actively growing Brown-Pearce rab- 
bit epithelioma with well established circu- 
lation in the tumor ear chamber, and the 
control ear chamber, were irradiated with 
10,000 r and the i” vivo reaction of the 
blood vessels studied in seven rabbits. 

2. Almost immediately after irradiation 
(within an hour) a red haze developed 
around both the tumor and control vessels 
which became progressively more marked 
microscopically but the gross erythema did 
not appear until the fifth day after irradia- 
tion. At this time the tissues were so ob- 
scured by the diffuse redness (extravascu- 
lar red blood cells) as to make further 
microscopic study impossible. 

3. Within a few days after irradiation 
the blood vessels in the tumor and control 
sites became beaded and irregular in con- 
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tour. The flow was restricted and erratic, 

many vessels remaining empty. The normal 

responses to paling and flushing were al- 
most intact. 

4. By the end of the fifth day after 
irradiat on a gross erythema developed and 
the finer details were obscured. Blood 
vessel and capillary dissolution began at 
this time with a slow recovery over the 
followinz week. Many large vessels (as 
well as «mall ones) never refill with blood 
after this. 

5. Although the erythema 15 a direct 
result of dz mage to the blood vessel endo- 
thelium »y the irradiation, the color is due 
to the presence of red blood cells in the 
perivascula- structures. The redness does 
not become visible to the eye until a large 
amount of blood has collected in the extra- 
vascular spaces due to vessel dissolution. 

6. The reaction in the endothelium from 
the irraciation is the same in both the 
control and -umor vessels so that the tumor 
growth does not change the endothelium 
in this reza-d even though it calls.forth a 
more active vessel proliferation than does 
the repair reaction. 

7. All seven of the animals developed 
refractory states to re-inoculation after 
the destri ct on of the tumor by the irradia- 
tion. 
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HE discovery by Roentgen that x-rays 

will penetrate deeply into living tis- 
sues and make visible denser structures, as 
bones, and reveal imbedded foreign bodies 
as missiles of warfare very naturally at- 
tracted attention to the possibility of utiliz- 
ing these rays in treatment of microbic in- 
fections of the body. Some promising 
clinical results have been reported, and, 
logically, attempts have been made to cor- 
relate these with direct effects of roentgen 
rays upon naked bacteria, viruses and sub- 
stances of bacterial origin without inter- 
vention of cellular structures. Judging from 
the literature it may be said that the re- 
sults of such direct exposure of bacteria and 
viruses,to roentgen rays and even to ra- 
dium emanation have been disappointing 
in general. Bacteria and viruses do not ap- 
pear to be harmed materially even after ex 
posures that would be unendurable by the 
human body. It would seem from these ex- 
periments that the smaller the biological 
particle exposed to roentgen-ray bombard- 
ment, the less effective is its action upon 
each exposed unit. Several theories have 
been advanced to account for this notewor- 
thy contrast between facile tissue penetra- 
tion by roentgen rays and them microbici- 
dal ineffectiveness. Perhaps the most wide- 
ly accepted of these is the "target" theory, 
stated by Mohler and Taylor? thus: “The 
effects of x rays in liquids are localized in 
‘columns of ionization’ along the path of 
each high speed electron. It is assumed that 
biological effects are produced in these col 
umns. Cathode rays of 1:5 КУ give an area 
of 0.68 X ro-em?: x rays of wave lengths 
0.56 to 4 Ángstroms* give values (areas) 
between 0.72 and 1.6X 107 ст“, A particle 
O.2 microns in diameter has a so-so chance 


* An Ángstróm unit is 1075 cm. 


of escaping a dose of тоот. Ultramicroscop- 
ic particles have an even chance of escap- 
ing a dose of 1,000,000 r. The passage of a 
"column of ionization" (the path of an elec- 
tron) through a bacillus is in general non- 
fatal; the column must pass through a par- 
ticular point to cause death! + Crowther! 
has developed this "target" theory some- 
what in greater detail. He states: “The 
beam of x rays consists of a swarm of pro-s. 
tons. The energy of each proton is propor- 
tional to the voltage at which it is ex- 
cited." This theory reémphasizes the dis- 
continuous nature of roentgen-ray emission 
and assumes that action takes place when- 
ever a biological structure (bacterium or 
phage particle for example) is hit by radia- 
tion. “А hit is registered whenever a pair of 
electrons is produced anywhere within the 
sensitive particle." According to this “tar- 
get" theory microscopic particles have a 
verv fair chance of escaping the effects of 
radiation simply owing to the (relatively) 
wide distances which separate points at 
which energy is concentrated. Therefore it 
would appear that missing the “target” is a 
prime cause for failure of roentgen-ray 
bombardment of particles of small size 
(bacteria or phage) rather than insufficient 
energy or unsuitable state of the projectiles 
to inflict damage "since a single quantum 
of x ray radiation has sufficient energy to 
produce some hundreds of ions in tissues in 
which it is absorbed." The tenability of the 
"target" theory lies in a tacit admission 
that roentgen rays are physically capable 
of producing lethal effects in microscopic 
and submicroscopic biological entities even 
if their full effectiveness is never realized 
because of the (mathematically) inherent 


f For a more complete discussion of the mathematics involved 
in the "target" theory see Pugsley, Oddie and Eddy.? 
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large proportion of "misses" (and possibly 
ineffective, glancing blows). One weakness 
of the "target" theory is its failure to rec- 
ognize that “misses” which explain failures 
logically postulates “hits” which imply suc- 
cesses, if the roentgen-ray bombardment 
could be made sufficiently dense or accu- 
rate to insure that each bombarded particle 
should eventually be in position to receive 
a direct hit. However, the experimental dif- 
ficulties of producing convincing proof, if 
any, of inaccuracy of the mathematical as- 
sumptions involved puts the burden of 
proof on the opposition. 

Bacteriophage, regarded by many ob- 
servers a member of the group of filterab:e 
viruses, possesses several characteristics pe- 
euliarly favorable for experimentation with 
roentgen rays. It is filterable; it is produced 
only in presence of living cells: it is ex- 
quisitely species specific. Also it can be 
generated consistently without use of ex- 
perimental animals. It is extremely potent 
and its potency can be measured by the 
dilution method in multiples of ro. Finally, 
it 1s inactivated by physical or chemical 
agents, and inactivation proceeds progres- 
sively. 

The published literature on the effects of 
roentgen rays on bacteriophage is scant. 
Mizuno,’ however, made extensive com- 
parative studies of the effects of roentgen 
rays and of ultraviolet radiation upon 
phage. He states that roentgen rays, unlike 
ultraviolet radiation, have no appreciable 
effect upon bacteriophage. Beckwith, OI. 
son and Rose! found that bacteriophage ex- 
posed to roentgen rays at a distance of 30 
inches was little changed even after rela- 
tive ly long exposure. Wyckoff! expressed 
the view that the lethal effects of roentgen 
rays and of ultraviolet radiation were not 
the same. Wright and Kersten” state that 
soft roentgen radiation (at 1.54 and 1.38 
Á) had little effect on phage after one hour's 
exposure, but that after five to six hours’ 
exposure the effect was somewhat greater. 
Even after long exposures of bacteriophage 
to radium emanation little or no lethal ef- 
fect is noticed. Bruynoghe and Mund? kept 
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typhoid plage in contact with 7-8 milli- 
curies of radium emanation for five days 
without detecting loss of titer and Spencer" 
found that certain bacteria were resistant 
to radium emanation. The general impres- 
sion held at present appears to be reflected 
in the ebservations of Schepmann and 
Flecke!® who state that the longer (softer) 
roentgen rzvs are more effective lethally 
than the saorter (harder) roentgen rays. 
Equal doses of hard rays produce only half 
the effects of soft rays upon cultures of 
staphylococcus, B. coli, B. pyocyaneus, B. 
prodigiosas and B. mesentericus. (See also 
Pugsley, Эйе and Eddy?.) The statement 
made by Kaye several years ago is sig- 
nificant: “Curiously enough the rays (x 
rays) have little effect or no effect on bac- 
teria or -beir spores, and in this respect 
stand out ir marked contrast to ultra-vio- 
let light." 
EXPERIMENTAL 


a. Bacterioohages Used in These Investiga- 
tions. "Pure! bacteriophages, that is phages 
freed from practically all associated protein- 
like substznces and containing about o.5 mg. 
nitrogen per 100 cc. were prepared, according 
to the procedure of Colwell,’ for B. сой, Flexner 
and for S-aphylococeus aureus. These phages 
were suspended in distilled water and filtered 
through Berkefeld filters. Their titer was 107%; 
that is to say, they contained 100,000,000 
phage particles per cubic centimeter. They re- 
tained this tr er during the entire time of ex- 
perimentator. 

b. Technique of Exposure of Bacteriophages to 
Roentgen Rays. The phages were exposed in un- 
covered Petri dishes (of Pyrex glass) in layers 
о.б cm. deep. The total volume was 20 cc. The 
Petri dishes were placed exactly 12 inches from 
the cathode. The energy output of the roentgen 
machine was determined accurately for this 
distance. 1: was 20,000 r in twenty-five min- 
utes. A phe tographic plate exposed at this dis- 
tance showed that the area of maximum ema- 

nation covered a circle 6 inches in. diameter. 
Outside this arcle the intensity of emanation 
diminished corsiderably. Inasmuch as the di- 
ameter of the Petri dish which contained the 
phage was 4 inches, and the dish was accurately 
centered for each exposure, the full force of the 
roentgen rays should have been received by the 


264 


phage each time. No detectable rise in tempera- 
ture was noted during exposures. The duration 
of exposures was from ten to thirty minutes— 
8,000 to 24,000 г. Phages in open Petri dishes 
were the controls, unexposed to roentgen rays. 
After exposure the phages were filtered to elim- 
inate possible incidental contammants. The 
filtrates were then tested for potency in the 
usual manner by serial dilution in multiples of 
10, 

c. Rotation of Bacteriophage. Having in mind 
the “columns of ionization” referred to above, 
an attempt was made to increase the chances of 
“hits” by rotating the Petri dishes within the 
area of greatest intensity of emission eccen- 
trically (1 em. off center) on a slewly turning 
phonograph disk rotator, during the entire time 
of exposure. By so doing it was hoped (remote- 
ly) that the effects of these "columns of ioniza- 
tion" might be increased in the aggregate 
through reduction of the chances o^  misses"— 
that is to say, futile bombardmeat of empty 
areas——and that the existence of these columns 
might be inferred by a difference in titer be- 
tween phages exposed to bomba-dment, still 
and rotated respectively. These shages were 
water clear and therefore the shielding effect of 
alien substances was minimal. There should be 
little protective action of one phage particle 
for another over a period of thirty minutes (the 
time of maximal exposure). Each of the 100,- 
000,000 phage particles in each cubic centi- 
meter of solution exposed to the roentgen-ray 
bombardment should have ample opportunity 
to be hit at least once. Finally, the method of 
serial dilution, titrated in multiples of 10, is 
sufficiently precise to register inactivation of 
a significant number of phage particles. 


RESULTS 


The results of exposure of several “pure” 
bacteriophages, including both separate 
species and separate preparatons of each 
species of phage, to the action of roentgen 
rays (24,000 r during thirty minutes' ex- 
posure) were negative. The titer of the 
phages, rotated or unrotated, was not sig- 
nificantly reduced. It is worthy of note 
that the glass of the Pyrex Petzi dishes was 
permanently browned as a result of these 
exposures. In light of the rapsd and com- 
plete inactivation of these same phages ex- 
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posed to ultraviolet radiation, reported 
elsewhere, the conclusion is drawn that 
roentgen rays (24,000 r in thirty minutes) 
have no significant effect upon bacterio- 
phage. 


DISCUSSION 

The results of these experiments are in 
accord with those of other investigators. 
They indicate that roentgen rays are not 
significantly phagicidal. Also they redirect 
attention to the rather widely accepted 
"target" theory which has been advanced 
to explain the phagicidal ineffectiveness of 
roentgen rays. The “target” theory assumes 
in essence that biological effects of roent- 
gen rays are produced along "columns of 
ionization." These "columns of ionization'*, 
have a cross section (area) of from 0.72 to 
1.6X 107? ст?, In the theory this area 15 
compared with the area (cross section) of a 
microbe or an ultramicroscopic particle. 
Phage particles (which are ultramicroscop- 
ic and of the order of 30 to фо millimicrons 
in diameter) suspended in a liquid medium 
are small enough and far enough apart at a 
given level to permit "columns of ioniza- 
tion” to pass between them: to miss them, 
in other words. This concept is two dimen- 
sional whereas actually the field of experi- 
mental activity is three dimensional with 
time as a fourth dimension. In other words, 
the depth of the phage laver and the time of 
its exposure to the roentgen-ray bombard- 
ment are equally important with the areas 
of "columns of ionization" and of phage 
particles. Phage particles are electrically 
charged; also they should show brownian 
movement. Being very small they mutually 
repel each other. Consequently they tend 
to be disseminated uniformly in the sus- 
pending liquid. This repellent action is 
three dimensional. The combination of re- 
pelling force and brownian movement 
should preclude the probability of phage 
particles at different layers (each layer one 
particle deep) being in vertical alignment. 
Rather their distribution should be stag- 
gered; that is to say, particles at one level 
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(or layer) would tend to occupy interspaces 
between particles at higher and lower levels 
and so throughout the entire depth of 
liquid there would be a continuum of par- 
ticles rather than columns of particles with 
vacant interspaces. Therefore, it would 
seem to follow that roentgen rays (‘‘col- 
umns of ionization") should encounter 
more phage particles than spaces between 
particles in a layer 6 mm. deep. It will be 
recalled that the phages used in these ex- 
periments contained 100,000,000 particles 
per cubic centimeter. Yet after thirty min- 
utes' exposure to roentgen rays (24,000 r) 
these phages, still or rotated, failed to show 
any significant inactivation. These experi- 
ments do not, of course, disprove the "'tar- 
get" theory. They do seem to indicate, 
however, that roentgen rays fail to inacti- 
vate bacteriophage within reasonable pe- 
riods of time because they are inherently 
not phagicidal rather than that they fail to 
inactivate phage through poor marksman- 
ship. These experiments are not to be con- 
strued as casting doubt upon the clinical 
value of the effectiveness of roentgen rays 
in treatment of disease within the body. 
Here the conditions are complicated and 
beneficial effects may be due in no small de- 
gree to stimulation or reinforcement of 
body defensive mechanisms (as liberation 
of enzymes from lymphocytes) remote 
from the foci of infection. 
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CHEMICAL STRUCTURE AND ITS RELATION 
TO GROWTH AND DEVELOPMENT* 
By FREDERICK S. HAMMETT, Px.D. 


Scientific Directos, The Lankenau Hospital Research Institute 
PEILADELPHIA, PENNSYLVANIA 


HIS is largely a statement of princi- 
ples, such as is at times use'ul. 

The healing art has two aspects--the 
immediate and the remote. The immediate 
is the relief of the sick. This is the function 
of the physician. The remote 15 ‘ће deter- 
mination of the processes whick underlie 
sickness. This is the function of the medical 
scientist. 

The physician must perforce work from 
without inwards. From sympton s to their 
elimination. The medical scientist. must 
work from within outwards. “rom the 
nature of being to its distortions and dis- 
turbances. It is necessary that the medical 
scientist be acquainted with the outer 
manifestations of the inner aberrations. It 
is useful for the physician to heve insight 
into the possible inner bases of the symp- 
toms he is attempting to alleviate. The 
acquisition of this insight is a long and 
laborious process. It depends upon the 
labor of the medical scientist and the 
clarity with which he can tell cf his work 
and thoughts. 

The present occasion is an zttempt to 
set forth and to establish a pomt of view 
with respect to a natural phenomenon of 
general occurrence—namely growth. The 
subject is pertinent since no little attention 
is paid by roentgenology to tracing growth 
changes and to the correction of disturb- 
ances thereof. 

Now it is obvious that progress in the 
study of growth, as of any process of nature, 
is more solid and more productive if the 
study is based on the four princ pal aspects 
of living things: direction, subszance, state 
of substance, and form.! 

Within the science of genetics is com- 
prised the direction of growth, the determi- 


nation of what course the development of 
living shall take. What substances shall be 
used not only to express the specific growth 
progression of any particular organism but 
also to compose the material thereof. What 
states these substances shall have for the 
activity of growth. And into what struc- 
tural configurations they shall be combined 
in the production of the mature organism. 

Within the science of chemistry is com- 
prised the swdstance of living. The reaction 
basis of growth is founded in the chemical 
composition of its substance. No interpre- 
tation of any growth process is adequate 
until the nature of the chemical partici- 
pants and determinants is known. No 
explanation can be finished until the re- 
sponsible chemical reactions have been 
set forth. 

Within the science of physics is com- 
prised the state of substance. The state of 
substance is concerned with the rate and 
extent of growth activity. It is responsible 
for the reference frame of time. Such states 
as reside in permeability, imbibition, con- 
duction, viscosity, the electrodynamic field, 
and cognate phenomena are sufficient 
examples of phvsical factors concerned in 
the acquisition and maintenance of that 
state of substance which is essential for 
growth. 

Finally, within the science of anatomy 
is comprised that which deals with form. 
The form which substance takes in growing 
things. The shape, the arrangement, the 
juxtaposition, the connections, the exten- 
sions and the compressions of substance 
are the elements of anatomy. Within this 
science is comprised all that is concerned 
with architecture and structure; all that is 
concerned with space displacement and 


* Read in а Symposium on Growth at the “hirty-ninth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. Je 
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configuration as carriers of growth expres- 
sion. 

Thus, to recapitulate: 

The direction of growth is the concern 
of genetics; the substance and expression 
of growth is the concern of chemistry; the 
state of growth substance is the concern of 
physics; and the form of growth is the con- 
cern of anatomy. 

The immediate interest is with the sub- 
stance or chemistry of growth and its rela- 
tion to the several expressions thereof. 

A definition of growth is indicated. 

Now, growth is not single—it is multiple. 
It is the combined expression of develop- 
mental and incremental factors and proc- 
esses.” 

e It is anlage formation as much as it is 
cell increase in number. 

It is increase in cell specialization or dif- 
ferentiation as much as it is increase in cell 
size. 

It is segregation of these cells into func- 
tioning tissues or organization as much as 
it is accumulation of mass of functionable 
substance or anabolism. 

Indeed and in fact it is all of these—the 
summated expression of all those inte- 
grated processes which serve to produce 
the structurally and functionally mature 
organism. 

If it be admitted that the reaction basis 
of growth is founded in the chemical com- 
position of its substance; and if it be ad- 
mitted that growth is not single but multi- 
ple, then it follows that each and every 
separate and specific growth process has 
its own particular set of chemical determi- 
nants, participants, and reactions. 

No one would claim, I am sure, that the 
chemical processes concerned in cell divi- 
sion per se are the same as those which are 
responsible for the production of a bone 
cell from mesenchyma. 

The participants of growth are of course 
the naturally occurring chemical con- 
stituents of tissues. 

knowledge of the chemical nature of the 
determinants of growth is increasing daily. 
One has but to glance at the multiplicity of 
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titles relaring to the auxins—or stimulants 
of plant cell elongation—to realize that 
interest i» the chemical conditioners of 
growth is today a very lively subject. In- 
deed, it is beginning to partake of the as- 
pects of г bandwagon on which many an 
amateur tootler is climbing with unseemly 
haste. 

With cne possible exception—namely, 
that of the sulfhydrylsulfoxide equilibrium 
in prolife-ation—we know nothing of the 
immediate chemical reactions of growth.? 

Now the properties—and hence the re- 
actions—»f chemical compounds are de- 
termined not only by their component 
atoms but also by the way in which these 
are arranged 1n the molecules. That is to 
say, in the domain of pure chemistry the 
structure is as important as the constitu- 
ents. Therefore, since growth is an expres- 
sion of reactions between chemical com- 
pounds; end since each growth activity has 
its own set of chemical determinants, par- 
ticipants and reactions; and since dif- 
ferences between compounds resolve them- 
selves into differences in structure as much 
as into diterences in composition, it follows 
that any inquiry into the chemistry of 
growth must eventually resolve itself into 
an inqui^v into the relation of chemical 
structure to growth and development. 

d prioni, then, the functions of chemical 
compourxds in growth are conditioned by 
their stri cture. 

The argument has now laid the founda- 
tion on which this topic can be developed. 

Logic lemands that the development be 
along th-ee avenues of approach, namely, 
that of zhe participants, that of the de- 
terminarts, and that of the reactions. 

For purposes of simplification I will con- 
fine discussion to the components of the 
cellular proteins—the cytoplasmic and the 
nuclear. Fo the amino acids and the purine 
and pyrimidine components of nucleic acid. 

"These are chosen for three very impor- 
tant reasons. They comprise the bulk of 
living nxitter of all organisms. They pro- 
vide the reaction basis for living, of which 
growth :s a chief property. And they are 
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the naturally occurring chemical constitu- 
ents of living tissue of general distribution.‘ 

Concisely, they are the "Baustotfe" of 
growth wherever expressed. 

Chemical structure is a significant factor 
with respect to the compounds used in 
tissue building. 

It has been known almost from the be- 
ginning that the amino acids as thev occur 
in nature have a definite configuration with 
respect to polarized light. Some turn it to 
the right and some turn it то the left. 
Strangely enough, many organisms seem 
to reject or to be unable to use the isomers 
of these naturally occurring compounds. 
To be utilizable the amino acids must have 
the same structural relationship to polar- 
ized light as those found in proteins. 

Chemical structure thus determines the 
availability for growth of a large class of 
fundamental compounds. 

Now the growth process which takes an 
entodermal cell and makes a liver cell out 
of it, and takes a mesenchymal cell and 
makes a, muscle cell out of it is called “dif- 
ferentiation." The two kinds of cells are 
recognizably different in structural make- 
up even though both are built of amino 
acids. Analysis supports observation that 
the chemical structure of the protein mole- 
cule of the liver cell is distinct from that of 
the muscle cell. 

Thus, differentiation is really a chemical 
specialization of the cell structure. Without 
this specialization there could be no dis- 
tinction between cells; no differentiation 
phase of growth. 

This difference lies in no small degree in 
the difference in proportion ani arrange- 
ment of the constituent amine acids. In 
addition the chemical nature of the amino 
acid unions is most important to protein 
structure.’ Indeed, it is possible that dif- 
ferences in these are real factors in estab- 
lishing differences between man» proteins. 

Without doubt chemical structure 1s an 
influence in determining what the product 
of differentiation growth shall be. 

Roentgen studies show that molecules 
tend to arrange themselves with regularity 
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into a definite space lattice pattern which 
is characteristic for any given molecular 
type. 

It is also a common property of molecules 
in combination to assume structural forms 
which are characteristic. Thus urease has 
one shape and hemoglobin another. 

There is no reason to assume that the 
forces which determine these arrangements 
are abrogated when molecules are built up 
into living tissue. 

It is, therefore, not impossible that the 
factors which contribute to definitive struc- 
tural arrangements outside living tissue 
also contribute to the forms which living 
tissue takes as it is built of the characteriz- 
ing molecules. 

That is to say, the idea can be enter- 
tained that the structural nature of the 
molecules which are used in tissue growth 
mav well condition the shape which the 
growing part may take. 

This morphogenesis is really expression 
of cell segregation which is called "organi. 
zation” by the biologists. It is therefore 
possible that chemical structure conditions 
the product of organization as it does that 
of other growth activities. 

‘These are but brief suggestions as to how 
the chemical structure of the building 
blocks of tissue is significant to growth 
through determining their availability and 
how through them it is significant in the 
production of differences in cell type and 
form. 

Although the amino acids and other 
nitrogenous components of living tissue of 
general distribution function as building 
substance and energy, they also function as 
contributors of specific reaction properties 
to the protein molecules into which they 
are incorporated by the processes of 
growth. 

But even more than this is the proba- 
bility that each of these compounds plays 
a specific part in the regulation of some 
growth activity. The distinction. here is 
between function as a component of tissue 
and function as a determinant of tissue; 
between the part played in providing the 
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reaction basis and the part played in ac- 
tivating and conditioning the expression of 
the reaction basis.‘ 

An inquiry along this line has been going 
on at the Lankenau Institute for eleven 
years. As would be expected from the argu- 
ment of the preceding paragraphs a relation 
between the chemical structure and the 
growth effect of these compounds has been 
traced in some instances. À few of these 
will be given to demonstrate the point. 

In a growing organism part of the in- 
gested food goes to produce new tissue and 
part to produce energy. When—other 
things being equal—energy expenditure 
increases, the amount of material used for 
growth is cut and mass increase is reduced. 

Now it happens that the specific dynamic 
effect of glycine is less than that of alanine, 
and the specific dynamic effect of aspartic 
acid is less than that of glutamic acid. And 
alanine and glutamic acid differ from gly- 
cine and aspartic acid by having one more 
СН, in the molecule. The indication is that 
the added СН» is a determinant of the in- 
creased stimulation of energy expenditure 
by these particular compounds.*-"! 

Hence the chemical structure of glvcine 
and aspartic acid in relation to alanine and 
glutamic acid is significant to growth in 
that the СН, difference influences the regu- 
lation of energy expenditure, which-—in the 
growing organism—strongly factors the 
amount of material available for mass 
growth. 

When an OH group is introduced into the 
molecule of some of these naturally occur- 
ring tissue components of general distribu- 
tion quite an effect is produced. 

Thus tyrosine is less toxic than phenyl- 
alanine and forwards differentiation.’ 

Hydroxyproline is less toxic, has less 
specific dynamic effect and forwards dif- 
ferentiation at lower concentrations than 
does proline. ®! 

Serine is less toxic than alanine, has less 
specific dynamic effect, and may exhibit a 
special influence on differentiation? 

Finally thymine, as compared with cyto- 
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sine, is less toxic and enhances differentia- 
tion to greater extent." 

Thus, the introduction of the OH group 
into these four compounds acts to forward 
growth indirectly by reducing toxicity. It 
acts directly in the case of tyrosine, hy- 
droxyproline, and thymine by conferring 
on them an added facilitation of differentia- 
tion. 

Just because the OH compounds are 
better differentiation agents than the same 
compounds without the OH does not mean 
that OH as such is the differentiation ef- 
fective agent. What is probably true is that 
the introduction of OH favors the forma- 
tion of an effective configuration in inter- 
mediary metabolism. 

Evidence suggests that this 15 pyrroli- 
done or some part or derivative thereof. 
This comes from the fact that a chemical 
relationship between the compounds which 
forward differentiation can be traced 
through this configuration." 

This brief exposition is sufficient to 
demonstrate the part played by ghemical 
structure in the determinants of growth. 

Turning new to the significance of chemi- 
cal structure to the reactions of growth it 
is obvious that since the substance of 
growth is chemical and the processes of 
growth are expressions of reactions between 
chemical molecules or groups, the structure 
of these molecules and groups should be of 
particular importance. 

Now it has been found that when a 
hydrogen of an amino acid such as alanine 
is replaced by a sulfhydryl, the compound 
may act as a stimulus to cell increase in 
number. The molecule may be single as 
cysteine or in combination with others as 
in the tripeptide glutathione.!? 

When it happens during the normal 
course of physiological oxidation activity 
that two such groupings unite with loss of 
hydrogen to ferm a disulfide in cystine-like 
union, the compound is no longer an active 
stimulant to cell multiplication. 

And when this normal oxidation trend 
continues so that there is produced a com. 
pound in which the sulfur carries an oxygen 
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not only is there no stimulation of cell 
multiplication, there is even rhe opposite 
effect, a retardation of cell increase in 
number. 

Thus the chemical structure which de- 
velops during the normal course of living 
activity determines what the subsequent 
reactions shall be, which in turn determines 
what shall be the nature of the growth re- 
sponse. The change in chemical structure 
brought about by chemical reaction with 
the environment determines whether a 
basic type of growth expression shall be 
forwarded or held back: shali continue or 
shall cease to exist. 

Although this principle has been demon- 
strated only with the sulfur groupings it 
cannot be doubted that all other growth 
activities are similarly conditioned. It must 
be so since the laws which govern chemical 
change in general must also govern the 
chemical changes of growth. And this 
principle is but the expression of the 
Second Law of Thermodynamics as ex- 
tendedeto the Law of Mass Action. Which 
is in essence that the products of a chemical 
reaction tend to retard its further progress. 

The foregoing paragraphs have given in 
all too brief survey the significance of 
chemical structure to growth and develop- 
ment. They have pointed out how struc- 
ture is a sine qua non of the substance of 
growth; of the determinants of growth; and 
of the reactions of growth. If they stimu- 
late intensive analysis of the substance of 
growth before and after its incorporation 
into living tissue in order that the nature 
of growth may be more accuratelv traced, 
they will have fulfilled their purpose. The 
stimulus can hardly have been delivered 
to a more appropriate spot since roentgen- 
ray analvsis is the present basis of such 
information and roentgenology the science 
of its application.* 


* For discussion see page 279. 
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RADIATION, MUTATION AND THE GENE* 
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ENES are the units of heredity. They 
occupy somewhat the same position in 
genetics as atoms do in chemistry. Genetic 
formulae are written with genes, chemical 
formulae with atoms. 

Biologically speaking, genes are minute 
structures located in the nuclei of cells, 
normally in definite and linear arrangement 
on the thread-like bodies called chromo- 
somes which condense into rods at cell 
division. Genes segregate and recombir e in 
successive generations without losing their 
identity and exert a regulating influence 
on the developing individual so that it 
possesses the characteristics of its spe- 
cles or any hereditary variations from 
these characteristics derived from its an- 
cestors. 

Two complete sets of genes are present 
in all body cells (nerve, muscle or epithe- 
lium) and one set in the germ cells (egz or 
sperm). All body cells of a given individual 
are similar to each other in possessing the 
same set of genes derived from the ferti- 
lized egg. Each gene is named according ro 
its most obvious effect but in reality each 
has many different effects, some structural, 
some functional. There is no evidence -hat 
any gene influences one trait alone. Every 
character, however simple, is dependen- for 
its existence upon a number of genes. When 
the geneticist speaks of a gene for feeble- 
mindedness he recognizes that even a fezble 
mind must result from the interaction of 
many genes all but one of which are genes 
for normality. The exceptional gene by 
which it differs from normal is the one des- 
ignated as the gene for feeble-mindedress. 
It has been possible to study by genetic 
method only those genes which have nu- 
tated, leaving the great majority hypo- 
thetical. 


Mutations or hereditary changes may be 
divided mto two classes according to their 
effects: (1) "visibles," which change traits 
such as color, size, behavior, longevity, re- 
sistance to disease, structure of external or 
internal organs, and (2) lethals, which 
cause death of the individual at some stage 
in development. H. J. Muller in 1927 
showed that roentgen rays increased the 
occurrence both of visibles and of lethals 
up to two hundredfold. These induced mu- 
tations are similar to those occurring spon- 
taneously. Definite desired mutations can- 
not be produced at will. We cannot aim at 
a single gene and cause it alone to mutate, 
but we can often select from the multitude 
of changes produced those that we desire 
to perpetuate and study. 

Three types of chromosome gnd gene 
behavior may be listed as concerned with 
mutation: (1) loss or addition of whole 
chromosomes (radiation has played little 
or no part in this type of change); (2) re- 
arrangements or losses of parts of chromo- 
somes; (3) changes, probably chemical, 
within the gene itself. 

Mutations of the second and third types 
are induced by irradiation. Those of the 
second type are considered in some detail 
as they have thrown much light on gene 
behavior and are highly important in 
radiation studies. 

Representing by large letters theegense 
in two of the chromosomes derived from 
the mother and by small letters the cor- 
responding or homologous genes from the 
father, the normal arrangement may be 
expressed as follows: 


4A.B.C.D.E.F. 
abcde. 


Irradiation may cause deletion or loss of a 


L.M.N.O.P.9. 
].imn.n.o.p.q. 


* Read in a Symposium on Growth at the "Thirty-ninth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J. 
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portion of one gene strand or inversion 
may occur as follows: 


ABCDEF. 


Deletion 


L.M.N.O.P.9. 
Inversion 
[.p.o.n.m.q. 


af 


A portion of one chromosome may be 
translocated to a non-homologeus chromo- 
some and this is usually a reciprocal ex- 
change. 


4. B.C.D.E.F. 
L.M.e.f. 


Changes of these various types result in 
very irregular distribution of hereditary ma- 
terial in the formation of the germ cells, 
and the fertilized eggs may fai! to develop 
or may develop into weak or abnormal and 
genetically unbalanced mutamt types in 
whose descendants the condition continues. 

It was formerly thought that genes func- 
tioned independently of their arrange- 
ment in the chromosomes, that no differ- 
ence would be caused by rearrangement 
provided that the same set of genes was 
present. It now appears that certain genes 
undergo a "position effect" when they are 
brought into a new arrangement in the 
chromosomes. Thus as a result of inversion 
the gene Æ may be brought close to gene 4. 
А then has a “position effect” on Æ chang- 
ing it to Æ’ so that its influence on a certain 
trait is modified. The chemical 


ABCD, AE DG BAG 


interactions appear to change with change 
in position. This is a type of mutation. 
When the modified gene is returned to its 
former environment it returns to its old 
behavior, a reversionary mutation. The in- 
fluence, then, of new gene neighbors 1s tem- 
porary. 

In addition to the above-mentioned gross 
chromosomal irregularities, there may be 
deletions of single genes, .7.B.D.E.F., or 
minute inversions, .7.B.D.C.E£., or addi- 
tions by translocation of one cr two genes 
only, -.B.C.N.D.E.F., so that some have 
thought that all mutations are rearrange- 
ments of chromosomal materials. The 


abed NOP. 
бэп..0.р.фў. 
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majority of geneticists, however, still ap- 
pear to favor the view that chemical 
changes within the gene, mutations in the 
narrow sense, likewise occur. 

Until very recently students of the 
physical basis of heredity were dependent 
for their cellular material on the minute 
chromosomes as seen in dividing cells, but 
since the discovery by Painter in 1933 of 
the significance of the giant salivary gland 
chromosomes of Drosophila, two hundred 
times as large as those previously studied, 
it has been possible to see the minute loca- 
tion of the genes if not the genes them- 
selves. These chromosomes appear as 
cross-banded cables made up of chromatin 
fibers, the bands being formed by minute 
granules (genes?) on the fibers. Each cable 
is double (derived from a fused pair of 
homologous chromosomes) with homolo- 
gous bands of granules apposed so that it 
becomes relatively easy to see if any of the 
bands in one of the homologous (parental) 
chromosomes are missing or displaced. 
Thus chromosomal abnormalities may be 
minutely and directly observed. 

What can be said of the nature of the 
gene itself? Estimating from genetic data 
the number of genes in the sperm or egg of 
Drosophila to be about 2,000, Morgan, 
Bridges and Sturtevant in 1925 supposed 
the diameter to be from 2 to 6 X 107? micra 
or slightly larger than a molecule of hemo- 
globin. More recent studies, based on mu- 
tation rate under the influence of radiation 
and also on observation of bands in salivary 
chromosomes, estimate the number in egg 
or sperm of Drosophila, to be 5,000 to 
15,000, the size from 2.5 X107? to. хос! 
micra and the structure that of a single 
large protein molecule over five times as 
long as thick, or of several (15?) protein 
molecules. 

As regards different kinds of genes, 
Gowen and Gay (1933) from mutation rate 
in roentgen studies of DrosopAila divide 
genes into dominant vitals, 52.7 per cent; 
recessive vitals, 39.5 per cent; dominant 
visibles, о.б per cent; recessive visibles, 
7.2 per cent. This statistical analysis does 
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not tell us whether the vital factors might 
produce visible changes if they varied in 
some other way or whether the genes giving 
visible changes are necessary to the life of 
the organism. 

Some genes are of the eversporting 
variety, mutating very frequently while 
others are known to have changed but once. 
Some have mutated several times in the 
same way while others have mutated in a 
great variety of ways. One gene for eye 
color in Drosophila has undergone at least 
ten changes from wild type giving different 
colors and there are two different wild type 
forms of this gene known which differ only 
in their direction and rate of mutability. 
Some genes are known to take dozens and 

‘probably hundreds of different forms, as 
one for bristle distribution and nuniber in 
Drosophila and one for kernel coat color in 
corn. However frequently changes may oc- 
cur they are discontinuous, like changes in 
chemical molecules, rather than continuous 
like variations in a mass of material. In 
comparing changes in genes with chemical 
reactions it is to be noted that we deal not 
with a mass of independently changing 
molecules in a test tube, but with a mass of 
descendants of a single changed molecule, 
descendants through a succession of auto- 
catalytic reproductions corresponding in 
number to the number of cell divisions 
necessary to form the individual or the 
succession of individuals. 

Radiations produce mutations, probably 
because they can get directly at the germ 
plasm without too great injury to the 
protoplasm in general. Within the roentgen- 
ray range, wave length seems to make no 
difference, nor is intensity during treat- 
ment an effective factor. Total dosage is 
what counts and mutation rate increases 
with increasing dosage on the average in a 
straight line logarithmic curve. If, however, 
gross chromosomal abnormalities are sepa- 
rated from very localized or single gene 
changes, the frequency curve for the former 
tends to slope down with increasing dosage 
relative to that of the latter which slopes 
up. It appears that changes in single genes 
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are caused by single hits while two hits are 
necessary for translocations or inversions, 
hence the difference in the type of curve. 
If mutation rate is low, as when dosage is 
low or in spontaneous changes, the chance 
of two breaks occurring at the same time in 
the chromatic threads of one cell is very 
slight. A single broken thread will unite 
agaih where it was hit and so there is a 
localized change only, and there will be 
practically no chance for union of two dif- 
ferent threads. 

Dosages of 2,000 to 5,000 г are conven- 
ient for producing mutations. After 10,000 
r there is a dominant lethal change of some 
sort produced in practically every sperm 
celi. Dosage for egg cells must be much 
higher for the chromosomes are not so 
closely packed together and apparently 
the closer the packing the better the chance 
for irregular recombinations. Dry seeds 
stand a much higher dosage than sprouting 
seeds with cells undergoing divisions but 
since lethal changes are relatively low in 
the former, it is better to use the mere re- 
sistant material in order to obtain a maxi- 
mum of viable visible changes. 

Ultraviolet radiation is effective in caus- 
ing mutations but there is here the diffi- 
culty of getting the rays into the germ 
plasm without too much superficial injury. 
Pollen cells in a single layer can be con- 
veniently treated and ultraviolet radiation 
has a different effect than roentgen rays, 
causing no increase in translocations, but 
producing many single point mutations. A 
further difference is that ultraviolet radia- 
tion applied to pollen produces breaks 
which are transmitted to only half of the 
resulting cells while, with roentgen rays 
similarly applied, all the subsequent cells 
are affected. It is as if the chromatin 
thread were already beginning to split and 
the roentgen rays affected both daughter 
strands while the ultraviolet radiation af- 
fected only one. 

Neutrons have been shown to be highly 
effectivein producing mutations. The work 
here is just beginning but it has already 
been demonstrated that the effect increases 
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with increasing dosage and that the influ- 
ence is much more petent than that of 
roentgen rays if comparison be made in 
term of roentgens. The radiation is a mix- 
ture of gamma rays and fast neutrons and 
is not properly defined in roentgens.. To 
avoid confusion the units as indicated by 
the r-meter have been termed pseudo- 
roentgens. 

Short radio waves such as used in 
thermotherapy, and ultra-short waveg have 
had no influence on mutation rate although 
they were applied in intensity high enough 
to kill most of the insects used. `- 

Temperature differences at which the 
cultures have been reared change mutation 
rate and this according to van't Hoff's rule. 
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The coefficient of change for 10° С. (Qu) 
is about five, much higher than the ordi- 
nary values for a chemical change, between 
two and three. This follows because the 
rate of reaction of a single gene is very low, 
of the order of one change in one thousand 
to several hundreds of thousands of genera- 
tions, very much lower than the rate for 
chemical reactions as observed in the labo- 
ratory. 

Finally, various chemicals have been 
used in attempts to affect genes but results 
have ‘been negative, probably because the 
chemicals cannot get at the genes without 
killing the protoplasm.* 


* For discussion see page 279. 
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THE BIOLOGY OF THE CANCER CELL* 


By STANLEY P. REIMANN 
The Lankenau Hospital Research Institute 
PHILADELPHIA, PENNSYLVANIA 


HICH of the many processes com- 
monly grouped under the term 
"growth" produce that growth which is 
called "cancer"? And wherein does it, or 
do they differ from the corresponding 
phases of normal growth? The answers to 
these questions couched in biological terms 
must be the points of departure for discus- 
sion of the biology of the cancer cell. From 
then on various radiating leads may be 
followed to see where they go, but always 
in terms of comparison with normal cells. 
Arbitrarily, we may divide certain phases 
of growth into the processes of initiation, 
multiplication, differentiation and organi- 
zation. Because of lack of time, this 
presentation must be confined to a brief 
comparison of them in normal and cancer 
protoplasm. 

Cancer cells do not organize into definite 
structures, and this is the basis cf our 
means of diagnosis. If they did organize, 
then a woman with cancer of the breast, 
instead of harboring a mass of cells which 
grow on and on in any and al! directions 
and into no constant shape or structure, 
would develop another breast; a patient 
with carcinoma of the rectum, another 
rectum, and so on. At least another definite 
structure would be produced if cancer cells 
organized. Therefore, lack of organization 
must be compared to presence of organiza- 
tion as displayed by normal cells. But this 
is the very problem which is now rapidly 
coming to the fore in all of biology. In my 
opinion it is the core of biology. Why is it 
that the offspring of dogs are always dogs; 
of sea urchins, sea urchins; why do human 
mothers always produce some sort of 
sample of Homo sapiens? Why are livers 
shaped as they are; how is it that a giraffe's 
front leg is so built that it can be dis- 
tinguished from a human arm by even the 


inexperienced in anatomy? And another 
most important question is, how is dif- 
ferential growth maintained, which means 
that in a given organism liver is not too 
large for heart which is not too small for 
kidneys, etc.? One of the most dramatic of 
all biological occurrences is that growth in 
all the meanings of this word takes place in 
relation to a Whole; all of the complicated 
processes head toward the completion and 
maintenance of a thoroughly integrated 
organism. This 1s organization. Its orderly 
progressions may be used as a starting 
point for the construction of a whole sys- 
tem of synthesis of knowledge and thought, 
ie, a philosophy, something which is 
needed very badly at present. I risk the 
objections and even scorn of many by 
emphasizing this. Even some scientjsts are 
afraid of thinking, let alone speculating 
constructively to guide them in their ex- 
periments and application. But this is not 
the time for further development of this 
theme. 

If, then, normal cells organize, it is ob- 
vious that the cells must be there to ac- 
complish this. They get there by multi. 
plication. And further, they differentiate 
into different kinds of cells before they or- 
ganize. Thus: 


г. Cells organize when they have multi- 
plied and differentiated. 

2. Cells differentiate when they have 
multiplied. 

3. Cells multiply. 

This is but a restatement of the well 
known autonomy of cells and their ca- 
pacity to grow; the seedling splits the 
granite rock in which it embeds itself. From 
which it may well be that: 

a. Cells multiply in order to differentiate 
and organize. 


* Read in a Symposium on Growth at the Thirty-ninth Annual Meeting, American Roentgen Ray Society, Atlantic City, N.J., 


Sept. 20-23, 1938. 
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b. Cells differentiate because they have 
multiplied and in order to organize. 

c. Cells organize because thev have dif- 
ferentiated and multiplied. 

This method of statement has a teleo- 
logical flavor, but what of it if it leads to 
further useful concepts such as: 

x. Cells cease multiplying because they 
have differentiated and organized. 

y. Cells cease differentiating because 
they have organized. 

It follows then that: 

z. The natural inhibitors of cell multi- 
plication are differentiation and organiza- 
tion, especially the latter. 

Cancer cells continue multiplying, else 
they would not plague us as they do. They 
differentiate poorly and as stated, they do 
not organize at all. Can it be then that 
cancer cells continue multiplying because 
they do not differentiate properly and do 
not organize at all? If so, do they fail to 
organize because they cannot, or because 
the environment does not give them the 
proper* building blocks to utilize for this 
function? 

These two questions to me are fascinat- 
ing, and I have not hesitated to adopt pro- 
visional answers as one of several central 
themes for the construction of plans for ex- 
periment. Indeed, I have used it as the 
basis of a definition of cancer to give force, 
direction and logic, not only to further ex- 
ploration, but also to practical everyday 
experiences in the handling of cancer 
patients. 

I believe, at present, that cancer cells do 
not organize because they cannot, and this 
is the reason they continue multiplying. 

Since most organisms, including humans, 
are composed of protoplasm which has dif- 
ferentiated into cells, I will lay the em- 
phasis on cellular terms, even though the 
old cellular doctrine has lost its force as a 
generality and become a special case, not 
only anatomically but also physiologically. 
For from the anatomic point of view, there 
are many large, perfectly competent or- 
ganisms consisting of only one cell, and 
physiologically it may be said that one of 
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the differentiations which protoplasm can 
undergo is that of dividing itself into cells. 
Even in human development, some tissues 
begin as syncvtia and now and again a 
human tumor is encountered containing 
nuclei but no cell walls, 1.е., a tumor as а 
syncytium. Thus the biology of tumor 
protoplasm must also consider the biology 
of plasmodia. Interesting though this 1s, 
again we must forego for a future session. 
Finally, it may be remarked that Mrs. 
Harvey, by centrifuging sea urchin eggs 
and removing their nuclei, has neverthe- 
less observed cell division up to 500 or more 
cells and some differentiation without any 
nuclei at all. I have never encountered a 
tumor with no nuclei, but a normal analogy 
might be cited in the blue-green algae 
which have cell walls but no nuclei. Not 
even chromatin has been detected with 
certainty and vet they breed true; i.e., they 
differentiate and organize. All this is re- 
cited not so much to show how complicated 
the organization problem is, but to call at- 
tention to the fact that material for cancer 
study and comparison lies on every hand. 


CELL MULTIPLICATION 


The multiplication of cells means their 
increase in number; a single center of pro- 
toplasmic activity becomes two. Both nor- 
mal and cancer cells multiply. Many 
studies are recorded in which the anatomic 
processes of division have been studied and 
the results have been nothing characteristic 
in the division process of malignancy. 

In tissue culture the rate of division of 
cancer cells is at least as rapid and prob- 
ably more so than in rapidly growing nor- 
mal cells, e.g., connective tissue. In the 
animal body, cancer cells do not multiply as 
rapidly as normal cells can. This statement 
is usually challenged out of an old habit, 
but when it is remembered how quickly 
granulation tissue can grow, or how quickly 
a portion of liver may regenerate, we be- 
come thankful that a malignant growth 
does not reach the size of a human kidney 
in ten days or two weeks. And yet a liver 
can regenerate that rapidly. 


е 
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Nor does increasing the rate of multipli- 
cation of normal cells lead to malignancy. 
When a normal chemical stimulus to di- 
vision is used, e.g., sulfhydryl, there result 
more rapid differentiation and organization 
of the cells, but into normal parts or into 
“bigger and better” parts or whole organ- 
isms. Nor does altering timing relations 
lead to malignant growth. As an organism 
or a part is developing, or as regereration, 
etc., takes place, the cells in the mass of 
living protoplasm are in different stages, 
some just multiplying, others differentiat- 
ing, others organizing in the exquisitely 
timed sequence necessary for a perfectly 
formed structure to result. It is possible to 
interfere with this timing by, e.g., acceler- 
‘аппа or retarding the multiplication phase, 
but no malignancy results. A misshapen 
part or at most a teratological structure 
results, but it organizes and stops growing. 

Finally, it must be emphasized that cell 
cleavage per se 1s not the cause of differ- 
ences between cells or tissues; it is not even 
always the first step in development, nor is 
it a factor in determining the kind of dif- 
ferentiation which a cell undergoes. 

I do not think, therefore, that malignant 
growth is fundamentally a disease of cell 
division. 


DIFFERENTIATION 


When a cell differentiates it is trans- 
formed from the more general to the more 
specific. It turns into a unit capable of 
functioning as a part which helps maintain 
the organism as a Whole. In passing from 
an undifferentiated to a differentiated state 
its chemical composition is rearranged, a 
mesenchymal cell may become liver or 
bone; we no longer recognize the sacredness 
of the three germ layers. Many times def- 
inite and specific combinations are built 
to manufacture certain definite substances; 
thus, thyroxin in thyroid cells, saliva in 
salivary cells, and so on. Differentiation is 
always accompanied by organization, i.e., 
numbers of differentiated cells are gathered 
together in definite form to make a struc- 
turelikea thyroid gland, salivary gland, etc. 
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The zbility of a cell to differentiate, i.e., 
turn in о something, is called its potency. 
An interesting and important question is 
how mach of this potency of undifferen- 
tiated cells resides within the cell and how 
muca i: impressed upon it from without, 
.е., fron its environment. Again, there is 
no time to marshal evidence on this ques- 
tion ai so we must be content merely 
to summarize. A large part of the potency 
whick а cell can display is inherent within 
it, Le., 17 is inherited as a part of the lineage 
from which it came. Certainly, species 
specificaty is inherent, for embryo sea 
urchins and starfish develop into their re- 
spective animals even when living in the 
same er vironment. 

А mət important property of undif- 
ferentia-ed cells is that their potency is 
greater, both qualitatively and quantita- 
tively, han is normally expressed. Thus, 
e.g., тае two cells of a divided sea urchin's 
ovum are separated, each will develop a 
perfect] - competent new sea urchin. If this 
process # repeated, as many as eight sea 
urchins «an develop from one ovum. The 
potency ordinarily displaved by a sea 
urchin's egg is one sea urchin, but it can 
give vise to at least eight. Its potency, 
thercforz, is greater quantitatively than its 
normal -ealization. 

There в one layer of living cells between 
the багі and wood of a tree, say, even one 
of the g ant sequoias. Every now and then 
one cf tkese cells divides; one daughter cell 
stays ptt, I.e., remains undifferentiated as 
what І all a "spare part" for future di- 
viding. The other differentiates into either 
wood o: bark as the occasion demands. 
This is атт example of excess potency of the 
qualitat ve kind. Which of the potencies 
and how much a cell uses is determined by 
its er vimnment in the broad sense of the 
word 

Ancther important consideration about 
differentation is that a completely dif- 
feren- ated cell can no longer divide. There 
are, cf «eourse, stages to differentiation 
which акс very difficult to measure, in fact 
have no been measured quantitatively as 
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yet, because of the inherent difficulties of 
the problem. It cannot be said, therefore, 
at what stage in differentiation a cell loses 
its ability to divide. We do not know of 
how much or what kinds of differentiation 
protoplasm is really capable; if we did, it 
would be possible to predict the future 
course of evolution more accurate у than 
the wild guesses in which some indulge. 
Perhaps, however, it is when a cel! enters 
into the last phase of differentiation, which 
it will undergo in the organism of which it 
is a part, that it loses its ability to divide. 
Differentiation, then, is the natural in- 
hibitor of multiplication as stated in the 
preliminary remarks. 

Finally, when a cell is different ated, I 
believe on indirect but nevertheless good 
grounds without being able to bring certain 
proof, that it cannot retrace its steps and 
become undifferentiated again. А tissue 
can be de-differentiated in the sense of a 
more specific tissue being replaced with a 
less specific one— yes, but the replacement 
is not by the previously differentiated cells 
which "de-differentiate. These cells perish 
and are replaced by new ones coming from 
undifferentiated cells--spare parts- which 
do not differentiate as far quantitativelv, 
or the same qualitatively, as the tissue de- 
stroyed. 

Granting, then, these two propositions 
and, as stated, there is proof of the former 
and I believe good evidence of the latter, 
viz. that (a) the potency of a cell is greater 
than its normal realization and (4: it can- 
not de-differentiate, a number of conclu- 
sions emerge in relation to malignancy. 
Ampng them are these: 

Malignant growths arise from 
pletely differentiated cells, 1.e., 
parts." 

These "spare parts" are, of course, es- 
sential to survival of any organism, for 
from them come the cells to replace those 
worn out, e.g., the skin, blood cells: for 
physiological hvperplasias, for repair. Nor- 
mallv to repair a wound, cells multiply, 
differentiate and organize until repair 1s 
completed, i.e., organization is restored. If 
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these “spare parts?” multiply but do not 
differentiate properly and do not organize 
at all, we encounter what we call malig- 
nancy. If then potency is greater than 
realization, as it is, there should appear in 
malignancy many different pictures cor- 
responding to no organization and per- 
verted differentiation. This is exactly what 
we see and one of the horrors of it is the 
number of different names given to tumors 
and stil! being coined to the utter confusion 
of pathologist, roentgenologist and clinician 
alike. The essentials are: malignant growths 
arise from division--capable, therefore, in- 
completely differentiated cells, 1.e., "spare 
parts," which having excess potency but 
not differentiating normally turn into pic- 
tures of infinite variety. We have dignified, 
these varieties bv separate names as though 
they were entities. 

Of assistance in this naming process is 
the fact that there are degrees to the loss of 
differentiating ability displayed from tumor 
to tumor. This important fact has practical 
application. As a rule, tumors with less dif- 
ferentiated cells are more easily controlled 
by irradiation, but they grow more rapidly 
because they contain more cells of low dif- 
ferentiation which have not lost their power 
of division. 

As stated, I believe at present that the 
reason cancer cells do not differentiate 
properly and do not organize at all is be- 
cause they cannot. It will be impossible to 
consider all the reasons for this statement 
for it would require a considerable text on 
organization alone. One fact, however, may 
be mentioned. It is a common experience 
to see both normal and cancer cells multi- 
plving in the very same environment, the 
former differentiating properly and at. 
tempting to organize, the latter not. Ap- 
parently the same building blocks are 
offered to both, but the cancer cells cannot 
use them. Some change has taken place in- 
side of them. Since this change is trans- 
mitted from mother to daughter cells in 
much the same way and degree as the can- 
cer grows, it is spoken of as “somatic muta- 
tion." Unfortunately, the word mutation is 
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subject to a variety of meanings and im- 
putations. In the present connection my 
personal definition is “а transmissible, ir- 
reversible change in the composition of the 
cell involving its potencies of differentia- 
tion and organization.” Lewis says the can- 
cer cell is a new race of cells, which is about 
the same thing. 

Numbers of different ways have been 
found to produce cancer experimentally. 
Among a long list of chemicals are tar, 
dibenzanthracene, methyl cholanthrene. 
To date, no one group or combination of 
atoms has been found to unite and correlate 
these. 

Certain viruses produce cancer. So do 
roentgen rays. An important question still 
unsolved is whether cancer can be produced 
by any method in an animal which is not 
genetically predisposed. Certainly, guinea 
pigs are resistant; we have rubbed the skins 
of a number of guinea pigs three times a 
week with dibenzanthracene for five vears 
until they died of old age without cancer 
appearing. On the other hand, certain 
strains of mice can be bred with less re- 
sistance to carcinogens. But these questions 
can be discussed no further. 

In seeking a generalization it 1s at once 
apparent that lack of organization is a 
common factor in all malignant growths. 
Introducing some of the above considera- 
tions we may state provisionally and as a 
basis for exploration that a cell becomes 
cancerous when it loses its ability to pick 
up the requisite building blocks from the 
environment and build them up into the 
proper chemical composition and physical 
arrangement which responds to surround- 
ing fields of influence and organismal forces. 
Words, and more words! yes, but chemical 
carcinogens, viruses, roentgen rays, chronic 
irritations produce cancer by changing the 
chemical and physical composition of di- 
vision—capable cells. What are the chemi- 
cal compositions of cells; what changes are 
undergone when a cell differentiates; what 
chemicals influence growth and develop-} 
ment and what phase? I could go on indef- 
initely and ask questions which can Ье 
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made subject to experimental attack, and 
thatis the important fact of this discussion. 








DEFINITION OF CANCER 


Cancer is a mass of cells that arise from 
and continue to proliferate within an or- 
ganism zs a result of and in direct propor- 
tion to tae extent of their internal qualita- 





tive d'ferences from the other cells of the 
organism particularly with respect to the 
potencies of differentiation and organiza- 
tion. 


DISCZCSSIeéX OF PAPERS BY DRS. 


WHITING AND REIMANN 


HAMMETT, 


Dr. бгахькЕү P. Reimann, Philadelphia. 
do met want to say very much in discussion of 
these 2apers. | simply want to thank you for 
the opoorsuaity of bringing a little bit of biologi- 
cal істе te vour meeting because I feel, as you 
do, taat tae basis of our profession is biology 
and Фаг: we know more biology we will be 
bette- decors; that if we do anything in medi- 
cine which їз contrary to the proper principles 
in biclogy. we are not practicing proper medi- 
Therefore, 1, for one, am veryeglad to 
bring these few random thoughts on the biologi- 
cal ur derieath of some of the things which per- 
plex as ir this particular growth problem of 
malignant <sease; not that these things do not 
perplex us in normal growth too, for they do, 
but taey are particularly perplexing in malig- 
nancy. | con see nothing better as an approach 
than со stert from the biological side, whether 
from planes, from animals, from high or lowly 
organ «ms and then add to it as much chemistry 
as possibie and as much physics as we can. 

Da Weerine (closing). It seems to me that 
these varicus phases of the problem of malig- 
nancy come together very nicely. Dr. Reimann 

fundamental changes, internal 





cine. 



















mentioned 
changes in malignant growth, and it seems to 
thar those are really somatic mutations. 
v are not, but we do not know 
t the chromosomes 4 in cancer cells 
in ma ignaar growth. We have in the fruit fly, 
Drosa она. a number of definite genetic factors 
hich cause malignant disease and various 
umers, aril we know at what point, in what 
hromzseme, these various factors are located. 
ome oF tie tumors developed are so-called 

j sers; others are malignant. There is 
З i came , in the sex chromosome 
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which causes a benign tumor. A tumor develops 
in the body cavity of the larva and sometimes 
it kills the animal, sometimes it does net, but it 
is usually benign because it happens to occur 
in certain places that are not vital; the animal 
does not die. It can go ahead and reproduce. 
That is a very definite change, a mutation in a 
very definite gene located at a definite point in 
the sex chromosome which causes this. 

I have said that all of the cells of the bodv are 
of the same genetic constitution in che fruit 
fly. There are, however, certain exceptions. I 
believe that the tumor cells in the affected flies 
have changed; that is, something hapoened to 
a gene or chromosome so that it mutates. It 
has become unstabilized and therefore it can 
change at some point in development, and that 
point varies apparently according to chance. In 
the same stock, we get different conditions. 

Vo come back to the matter of viruses, the 
viruses are said by some to be free genes, float- 
ing around loose. There is a good deal of evi- 
dence that there may be something to this idea, 
because of their rate of mutation or their rate of 
change under treatment with roentgen rays and 
so on; also, the size of the virus molecule, what- 
ever that may be, is similar. 

It seefhs to me, therefore, that a great many 
of these points are really coming together, the 
study of radiation effects and somatic muta- 
tions~-of course, we do have somatic muta- 
tions; | showed some in my slides, where a cer- 
tain portion of the chromosomes was knocked 
out by irradiation; that is, certain cells pro- 
duced white eyes in a red-eyed flv, because 
white was recessive there. That is also true for 
bristles there. We have all sorts of changes that 
may be brought about in the body by treat- 
ment with radiation. 

Of course, those are not cases of malignant 
growth but other cases may be; we may pro- 
duce malignant growth by irradiation or we 
may knock it out so that the cells which would 
go ahead and multiply or proliferate are not 
able to do so because they have what a geneti- 
cist would call dominant lethal conditions, the 
same sort of thing or very similar to the thing 
we are able to produce in the sperm cell, so that 
the egg which is fertilized is thereby killed; an 
egg which would normally develop partheno- 
genetically. Other forms do not develop par- 
thenogenetically. We cannot get any statistical 
evidence on these because we do not know 
whether or not the egg is fertilized. Here you 
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know that it is fertilized if it dies; if it is not 
fertilized, then it does not die. 

Dr. Кошту Н. Srevens, Detroit. This dis- 
cussion has been very stimulating. | may be 
getting to be rather an old man now because in 
my spare hours I have been trying to learn 
something about these "spare parts" and newer 
developments in different branches of science 
that enter into our knowledge of disease, par- 
ticularly of carcinoma. We must keep abreast 
of the natural sciences. We should have much 
more of them in our future programs. It might 
be a good idea to have some of these essayists 
on the lecture series such as we have been hav- 
ing in the mornings, for it seems to me this 
newer knowledge is fundamental to our under- 
standing of cancer. 

I would like to offer a motion that we extend 
a vote of thanks to the gentlemen who have 
taken part in this program this afternoon. | 
think it has been a very fine part of our meeting 
here. 

Dr. ALgxaxbER H. Piri, Montreal, Can- 
ada. | would like to second that motion, and 
also to comment upon how this extremely 
scientific work is being used commercially. | 
little thought that my gardening, of which I am 
so fond, would come up in a meeting such as 
this. I have been using indolacetic acid to make 
my plants grow. | never thought I would hear 
about it here today. But it is becoming com- 
mercial, and I have seen some cuttings grow 
in a way that I never expected by using this 
acid, which I heard mentioned today by one of 
the speakers. 

Dr. E. P. Penpercrass, Philadelphia. I 
would like to ask Dr. Reimann if, in closing the 
discussion, he would comment upon colchicine 
and whether that has any value as a thera- 
peutic agent along with irradiation. 

Dr. Reimann (closing). | was amazed when 
I first saw what colchicine does. It was shown 
to me by Dr. Ludford in England. All the cells 
stopped proliferating in a certain phase of 
multiplication and there they were, a perfectly 
gorgeous picture of mitosis. 

Therefore, if the roentgen rays hit cells harder 
while they are in mitosis, it appears theoreti- 
cally to be a good drug to give before roentgen 
treatment, because then there would be a great 
many more cells—division-capable cells, of 
course, for if they are not division-capable, they 
won't go into mitosis—there would be a great 
many more division-capable cells in mitosis at 
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a certain time. Then the dose of roentgen rays 
could be delivered. At what time? Well, experi- 
ments with mice—and note that thev were not 
transplanted but spontaneous tumors—an im- 
portant distinction, in spontaneous tumors of 
mice the maximum effect is found about four 
hours after colchicine is given to them in com- 
paratively large doses. 

We happened to be doing some biopsies and 
we gave some patients colchicine at different 
times before the piece of tissue was taken out. 
We dropped the tissue in the appropriate fixa- 
tive and stained it in the appropriate way. We 
found, sure enough, that in a few patients it 
was possible to arrest many of the celis in mito- 
sis at this particular phase. That was about four 
hours after the dose was given. 

Unfortunately, in order to give a sufficient 
dose to stop every cell in mitosis, it is necessary 
to give too much colchicine for the comfort of 
the patient. On the other hand, we have given 
as high as 1/60 of a grain by mouth, and four 
hours later we have taken a piece of tissue, and 
many of the cells in mitosis were arrested in 
that particular phase. On the basis of that, I 
believe some roentgenologists have given col- 
chicine and then delivered their roentgen-ray 
dosage. 

It will take a long while, of course, to tell 
whether delivering it that way is better than de- 
livering the dosage to the same kind of tumor 
without colchicine. Unfortunately, vou cannot 
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tell what would have happened if you had not 
given the erug. This is one of the fundamental 
diffxulties with which medical men are always 
con ront2c. However, dosages as high as 1/60 of 
a grzin car be given, and if it helps just a little 
bit tc destroy some cells, certainly it is worth 
whre using and trying, at least from the theo- 
retical poist of view. 

The ecicnicine loses its effect after a period of 
ten to twelve hours in mice. I do not know how 
long it keeps its effect in humans because we 
have not pursued that to the extent of being 
able to say anything definite, but it keeps the 
cells these or a period of a number of hours at 
leas: begirning about four hours after the dose 
is g ven. Then, after a while, when it lets go, 
the cells gc on and multiply; the tumor keeps 
right on growing. 

What aa opens to human tumors in respect to 
dou sling caromosomes from colchicine and all 
the "est cf : hat, I do not know. I sometimes get 
pieces of timor and fix them in Flemming's 
soluzor or others and ask my friends, the 
cytclog sts, to look at the human chromosomes. 
Thes alwazs look at me dismally and say, 
"That's ап awful job, to look at human chromo- 
somes,” so | don't get very far with that. 
Maybe tha: is one of the reasons why I can't 
ansver a few very definite questions which you 
may have п mind in relation to colchicine, 
quest ons which we ought to be able to answer 
but "ust «ar not do so as yet. 





THE AMERICAN JOURNAL OF ROENTGENOLOGY’ 
AND RADIUM THERAPY 


Editor: Lawrence REYNOLDS, M.D. 
Editorial Board: А. C. CHRISTIE, м.р. 


E. Н. SKINNER, M.D. 
Advisory Board for Pathelo у: JAMES E WING, M.D. 
S 


Assistant Editor: Ruru BIGELOW, в.з. 


Lauriston S. TAYLOR 
Eucene L. Орів, м.р. 


Collaborating Editors: The Officers and Comittee Members of the Societies of which this Journat is the 
official organ, whose names appear on this page, are considered collaborating editors of this JouRNAL. 


Foreign Collaborators: A. BÉCLÈRE, M.D., Paris, Gésta FORSSELL, M.D., 


M.D., HAMBURG, R. LEDOUX-LEBARD, M.D., PARIS. 


$тоскноьм, G. F. HAENISCH, 


Publisher: CuarLes C Tuomas, 220 East Monroe St., Springfield, Illinois. 








Issued Monthly. Subscription $10.00 per vear, $11.00 in Canada and $12.00 in foreign countries. Advertising 
rates submitted on application: Editorial office, 110 Professional Building, Detroit, Mich. Office of publication 





220 E. Monroe St., Springfield, Ш. Information of interest to all readers will be found on page iv. 








Officers and Standing Committees 


THE AMERICAN ROENTGEN RAY SOCIETY 


President: E. L. Jenkinson, Chicago, Ш.; President- 








Elect; M. C. Sosman, Boston, Mass.; zs ice- 
President: C. 1. Martin, Dallas, Texas; 27 Vice- 
President: R. A. Arens, Chicago, HL; Secretary: 
C. B, Peirce, Roval Victoria Hospital, Montreal, 


P.Q., Canada; Treasurer 
Е Place, Leonia, N 
< Commonwealth Ne 
uo ийге Council. E. V. Jenkinson, M. C. Sosman, 
C. L. Martin, R. А. Arens, C. B. Peirce, J. B. 
Edwards, Lawrence Revnolds, Robert Drane, 5. W. 
Donaldson, U. V. Portmann, J. W. Pierson, B. R. 
Kirklin, R. C. Beeler, L. C. Kinney, К. 5. Bromer, 
Chairman, 629 Pembroke Road, Bryn Mawr, Pa. 

Commilee on оз Relations; Ross Golden, 
New York City, Karl Kornblum, Philadelphia, Pa., 

. J. Moore, U. S. Army, D. L. Palmer, Portland, 
Ore., IL H. Lacie: Chairman, Kansas City, 
Mo. 

Committee on Safety and Standards: V... C. Ernst, 
St. Louis, Mo., Otto Glasser, Cleveland, Ohio, R. R. 
Newell, San Francisco, Calif, B. P. Widmann, 
Philadelphia, Pa., Lauriston S. Taylor, Chairman, 
Washington, D. С, 

Publication Committee: H. M. Weber, Rochester, 
Minn., E. P. Pendergrass, Philadelphia, Pa., U. V. 
Portmann, Chairman, Cleveland, Ohio. 

Finance Committee: W. J. Walton, Baltimore, 
Md., H. D. Кет, Towa City, Robert Drane, 
Chairman, Savannah, Ga, 


: J. B. Edwards, 144 Wood- 
; Hitsterian: Percy Brown, 
, Boston, Mass. 





Towa, 


Committee on Scientific Exhibits: V. W. My 
Univérsity, Va., P. А. Bishop, Philadelphia, Pa. 
S. W. Donaldson, Chairman, 326 N. Ingalls ce: 


Ann Arbor, Mich. 

Representatives on The American Board of Radiclogy: 
B. К. Kirklin, Rochester, Minn, U. V. Portmann, 
Cleveland, Ohio, LeRoy Sante, St. Louis, Mo. 

Member, National Research Council: Ross Golden, 
New York City. 

Editor: Lawrence Reynolds, 
Building, Detroit, Mich. 

Assistant Editor: Ruth Bigelow, 110 Professional 
Building, Detroit, Mich. 

Editorial Board: А. C. Christie, E. H. Skinner, 
Lauriston S. Taylor. 

Advisory Board for 
Eugene L. Opie. 


110 Professional 


Pathology: James Ewing, 


Forty-first Annual Meeting: 
tober 1-4, 1940. 


Boston, Mass., Oc- 


THE AMERICAN RADIUM SOCIETY 


President: Lawrence A. Pomeroy, 
Ohio; President-Elect: Vrederick W. 
ton, Mass.; 7sf Vice-President: 
New York City; 
Leddy, 
tolow, 
urer: Charles L. 
Texas. 

Executize Committee: Zoe A, Johnston, Chairman, 
Pittsburgh, Pa., E. H. Skinner, Kansas City, Mo., 
W. P. Healy, New York City. 

Program Committee: F. W. O'Brien, Chairman, 
Boston, Mass, Leland Cowan, Salt Lake City, 
Utah, W. S. MacComb, New York City, А. М. 
Arneson, St. Louis, Mo. 

Publication Committee: e H. Skinner, Chairman, 
Kansas City, Mo., H. G. Е. Edwards, ‘Shreveport, 
La., A. Strauss, QE Ohio. 

Research and Standardization Committee: Wilhelm 
Stenstrom, Chairman, Minneapolis, Minn, E. P. 
Pendergrass, Philadelphia, Pa., Otto Glasser, Cleve- 
land, Ohio. 

Education and Publicity Committee: 
Chairman, New York City W. E. Howes, Brooklyn, 
N. Y , G. Allen Robinson, New York City. 

Advisory Committee on Roentgen-ray and Radium 
Protection: Edith H. Quimby, Chairman, New York 
City, E. C. Ernst, St. Louis, Mo., H. J. Ullmann, 
Santa Barbara, Calif. 

Janeway Lecture Committee: Zoe А. Johnston, Chair- 
man, Pittsburgh, Pa. 

Committee on Arrangements: Douglas Quick, 
Chairman, New York City, Maurice Lenz, New 
York City, Hayes E. Martin, New York City. 

Representatives on American Board of Radiology: 
Douglas Quick, New York City, R. H. Stevens, De- 
troit, Mich., B. P. Widmann, Philadelphia, Pa. 

Delegates to the Sixth International Congress of 
Radiology: Albert Soiland, Los Angeles, Calif., Dele- 

gate, Zoe A. Johnston, Pittsburgh, Pa., Alternate 
Delegate. 

Twenty-fifth Annual Meeting: 

June 10-11, 1940. 


Cleveland, 
O’Brien, Bos- 
Hayes E. Martin, 
2nd Vice-President: Eugene T. 
Rochester, Minn.; Secretary: William E. Cos- 
1407 S. Hope St., Los Angeles, Сай; Treas- 
Martin, Baylor Hospital, Dallas, 


W. Р. Healy, 


New York City, 

















TREATMENT OF OSTEOGENIC SARCOMA 


STEOGENIC sarcoma is a dread dis- 

ease and its treatment is fraught with 
considerable disappointment. Amputation 
is the treatment commonly urged for osteo- 
genic sarcoma of an extremity and it has 
always been believed that the earlier the 
amputation was done the more hopeful 
would be the outcome of the case. 

Recently Ferguson* has reviewed the 
first 400 cases of osteogenic sarcoma in the 
Registry of Bone Sarcoma of the American 
College of Surgeons, excluding those cases 
with inadequate data or where the diagno- 
sis was seriously disputed. From an analy- 
sis of this group of cases he draws the con- 
clusion that early amputation not only is 
not the best treatment but it actually tends 
to assure the death of the patient. “Early 
amputation" is interpreted by Ferguson as 
amputation within six months of the onset 
of symptoms. 

In his analysis he classified survivors as 
patients living with no evidence of tumor 
at the last report more than five years after 
amputation and the last surgical treatment. 

It is interesting to note that опу 8 per 
cent survived early amputation, whereas 29 
per cent survived later amputaticn. This 
survival difference, Ferguson says, cannot 
be explained by a lesser degree of inherent 
malignancy in patients having delayed 
amputation. This is evidenced by the fact 
that in patients in whom one cr more 
pathologists thought that histological study 
indicated a lesser degree of malignancy 14 
per cent survived early amputation, 
whereas 41 per cent survived when ampu- 
tation was delayed. Singularly enough, 
early amputation was fatal even when 
malignancy may not have been great. 

In another group of cases in whom one 


* Ferguson, A. B. Treatment of osteogenic sarcoma. ў. Bone 
& Joint Surg., Jan, 1940, 22, 92-95. 
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or more pathologists thought that the le- 
sior might be of unusually high malig- 
nancy, only 4 per cent survived early am- 
putation and 37 per cent survived when 
amputation was delayed. 

17 a given lesion of the extremity one 
might think that early amputation would 
be the rroper treatment for osteogenic sar- 
coma and that the earlier the amputation, 
the better would be the results. Contrary to 
this, however, Ferguson found that ampu- 
tatiors which were performed within the 
first six months after the onset of symp- 
toms yielded the poorest results. In those 
patents where the extremity was ampu- 
tatec 15 the first month after the onset of 
ѕуптрготѕ none of the thirteen patients 
survivec, With amputation in the second 
morth one of twenty-five patients survived; 
with amputation performed in the third 
morth, two of twenty-three patients sur- 
vived amd where the amputations were per- 
forme кп the fourth, fifth and sixth months 
follcwing the onset of symptoms eight of 
seventy-three patients survived. 

ir. the face of such an analysis one can 
oniy draw the conclusion that "very early 
amputation Is fatal.” 

A further study of the history of the pa- 
tients brought forth the information that of 
the eleven patients that survived early am- 
putz tion all were in the age period ofefrom 
eleven te twenty, and all but one had le- 
sions at the distal portion of the femur. 
Fergusoa remarks that in this series a pa- 
tient had practically no chance of survival 
foll rz early amputation unless he was 
in the age period of from eleven to twenty 
anc wiess the disease was located in the 
distel portion of the femur. 

It is she practice of some institutions to 
acm nister irradiation before amputation. 
Fergusor's study of this group of cases indi- 
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cated that irradiation before amputation 
seemed to improve the results of early 
amputation but did not definitely affect the 
results of late amputation, and he also 
elicited the information that :rradiation 
alone did not effect a cure in any case in 
this series of доо cases. He did find, how- 
ever, that excision before amputation ap- 
peared to be a useful treatment as his study 
showed that when excision preceded am- 
putation 17 per cent survived early ampu- 
tation and 29 per cent survived late am- 
putation. 

The results of early amputation and 
those of late amputation were not notably 
affected by any treatment except excision 
or irradiation before amputation nor were 
they notably affected by such incidents as 
biopsv, fracture, or incision and drainage. 

If the results from early amputation are 
so poor, what method of treatment could 
be instituted to bring about better end- 
results? Frankly, Ferguson, says that if 
early amputation is wrong, the best way to 
treat the early case of osteogenic sarcoma 
of an extremity is at present unknown. But 
the results might be improved, he says, by 
delay of amputation, with irradiation dur- 
ing the period of delay, which should further 
improve the end-results, and excision might 
be used to advantage before amputation. 

Exactly why delayed amputation offers 
a longer period of survival or cure is not 
quite clear. Ferguson advances a theory 
that in the early months of osteogenic sar- 
coma the growth is a rapid one and the dis- 
ease does not consist solely of a local lesion 
but of a local lesion plus innumerable tu- 
mor cells circulating in the flowing blood. 
These free tumor cells apparently need 
some aid to enable them to leave the blood 
stream and locate where they grow. The 
shock attendant upon the amputation pro- 
duces this aid in the migration cf the tumor 
cells, but for some unknown reason minor 
operations such as biopsy, incision, curet- 
tage or excision do not offer the same aid. 
He therefore suggests that the time selected 
for amputation be done in a quiet. period. 
'This quiet period could be determined by 
the fact that there had been ne sudden in- 
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crease of pain or of size of the tumor for at 
least two months and that there was no 
recent weight loss and when the roentgeno- 
gram revealed no evidence of extension of 
the tumor or increase in the size of the soft 
tissue mass. 

Immunity or resistance to the tumor is 
discussed and Ferguson refutes the idea 
that the better results of late amputation 
are due to this as exemplified by the results 
of excisions. It was found that early exci- 
sions yielded much better results than 
those performed more than six months 
after the onset of symptoms. 

It is apparent that the proper treatment 
of osteogenic sarcoma of an extremity 
should be to find or to create a proper time 
for amputation and then to amputate. 
What are the factors that tend to create a 
proper time for amputation? Irradiation 1s 
useful, he says, in that it tends to reduce 
the more virile cells to a less virile state in 
which they are less apt to be able to form 
metastases in the lungs at the time of am- 
putation. Excision is also useful. It was also 
found that when bone grafts were inserted 
at the site of excision of osteogenic sarcoma 
the development of recurrence was re- 
tarded, the bone grafts or chips filling in the 
space which otherwise would be occupied 
by blood clot or fibrin, media suitable for 
the growth of tumor cells. 

The treatment which Ferguson advo- 
cates for osteogenic sarcoma of an extrem- 
itv as a result of his analysis of the large 
group of cases is: (1) avoidance of early 
amputation; (2) delay of amputation; (3) 
irradiation before amputation; (4) irradia- 
tion, excision, and implantation of a bone 
graft or bone chips before amputation, 
with amputation following before recur- 
rence becomes evident; (4) repetition of ex- 
cision before amputation, if recurrence is 
evident before amputation has been done. 

It can readilv be seen from this analysis 
that the present treatment of osteogenic 
sarcoma is far from ideal and possibly as a 
result of this careful studv a better or more 
universal form of therapy may be evolved 
in the treatment of what is now a rather 
hopeless condition. 
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GLENN R. FORD 
1893-1929 


R. GLENN R. FORD of Endicott, 

М. Y., was born on July 1, 1893, at 
Cazenova, М. Y., and died on September 9, 
1939. He was a graduate of the Fulton, 
N. Y., High School, and of Syracuse Uni- 
versity in 1919. He interned at the Roch- 
ester General Hospital, and spent a year in 
the post-graduate study of radiology at the 
University of Pennsylvania i in 1921-1922. 
He was engaged in private practice in 
Rochester, N. Y., in 1922 and 1923, and 
entered the Endicott Johnson Medical 
Service on March 15, 1923. He was a mem- 
ber of the Binghamton Academy of Medi- 
cine; Broome County Medical Society; 
Central New York X-ray Society; also a 
diplomate of the American Board of Radi- 
ology, and became a Fellow of the Ameri- 
can College of Radiology, in 1939. He was 
also elected to membership in the Ameri- 
can Roentgen Ray Society in 1939. Dr. 


Ford was in charge of the Department of 


Radiology at Ideal Hospital, Endicott, 
N. Y., and also at the Charles S. Wilson 
Memorial Hospital, Johnson City, N. Y. 
He was married, and is survived by his 
wife and one child. 


RESOLUTIONS 


Wuereas On September 9, 1939 death un- 
р 9, 1939 


It is with regret that the Journ nal announces the 
of Radiology in the Atheneum of Rome, Four der 


duly claimed our respected colleague, Dr. 
Glenn эге and 


Whereas From 1923 when he first engaged in 
practice т Endicott, N. Y. he rapidly gained 
emineace and proficiency in his chosen special- 
ty cf X-ray serving as active Roentgenologist 
at Ideal and Wilson Memorial Hospitals, 1927- 
193e and. 


Wugazas The American Board of Radiology 
and the American Roentgen Ray Society hon- 
ored him with membership during his brief 
years of practice and he served as Chief of 
Staf ct Ideal Hospital 1938-1939 and, 


Wuzazas Those who were associated with him 
and ccunzless others who came in contact with 
him socially and professionally attest to his 
ability, gentlemanly bearing and sincere devo- 
tion to Kis specialty coupled with a loyalty 
deeply ingrained through several years of pleas- 
ant contacts, e. 


Br rr THEREFORE RESOLVED, That the 
Brocme County Medical Society wishes to ex- 
press to the family of Dr. Glenn Ford its deep 
sense cf loss of so promising a physician and, 


Be rr -HEREFORE RESOLVED, That a copy of 
these reselutions be sent to the family of Dr. 
Glenn Ford, a copy to the American Roentgen 
Ray Society, and a further copy spread on the 
minutes sf the Broome County Medical So- 
ciety. 


death of Aristide Busi, Professor 
and Emeritus Honorary Member 


of the Italian Society of Medical Radiology, which eccurred in Rome on October 


3°, 1959. 
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MEETINGS OF ROENTGEN SOCIETIES* 


Unrrep STATES or AMERICA 

AMERICAN Roentoen Ray Socrery 
Secretary, Dr. C. B. Peirce, Royal Victoria Hospital, 
Montreal, Canada. Annual Meeting: Horel Statler, 
Boston, Mass., Oct. 1-4, 1940. 

AMERICAN COLLEGE or RADIOLOGY 
Secretary, Mac F. Cahal, до N. Michigan Ave., 
Chicago, Ill. Next Annual Meeting: Commodore Hotel, 
New York City, June 12, 1940. 

Section on RADIOLOGY, AMERICAN MEDICAL ÁssOCIATION 
Secretary, Dr. J. V. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: New York City, June 10-14, 1940. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, М. Y. Annual meeting, 1940: To be announced. 

RaptioLocican Secrion, Bartimore Crry MEDICAL SOCIETY 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets 
third Tuesday each month, September to May. 

Raprorocican Secrion, Connecticut MEDICAL SOCIETY 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets twice annually in May and September. 

SecTion on Rapriorocv, Illinois State Medical Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Hi. Next meeting Peoria, Ш., May 21-23, 1940. 

Raprotocicat Seeron, Los AxcELEs Co. Мер, Soc. 
Secretary, Dr. Wilbur Bailey, 2007 Wilshire Blvd., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at County Society Building. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy С. Giles, Temple, Texas. 

Brookiys*Roentcen Ray Society 
Secretary, Dr. L. J. Taormina, 1093 Gates Ave., Brooklyn, 
N. Y. Meets monthly on first Tuesday, October to April. 

BurrALo КАр101061САІ, Society 
Secretary- Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N. Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 

Cuicaco RoENTGEN SOCIETY 
Secretary, Dr. C. J. Challenger, 3117 Logan Blvd. Meets 
second Thursday of each month October to May inclu- 
sive at the Hotel Sherman. 

Cincinnati RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincin- 
nati, Ohio. Meets third Tuesday of each month, Octo- 
ber to May, inclusive. 

CrgvELAND RanioLogIcaL Socrery 
Secretary, Dr. H. A. Mahrer, tosis Carnegie Ave. 
Meets at 6:30 р.м. at Mid-Day Club rooms on fourth 
Monday each month, October to April, inclusive. 

Denvgr Raprococicat Сов 
Secretary, Dr. P. R. Weeks, s20 Republic Bldg., Denver, 
Colo. Meets third Friday of each month. 

Derrorr RoeNTGEN Ray anp Rapium Sociery 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

FLORIDA State RADIOLOGICAL SOCIETY 
Secretary, Dr. J. N. Moore, 210 Professional Bldg., 
Ocala, Florida, Meetings in May and November. 

Georgia RapioLocicaL Society 
Secretary, Dr. R. C. Pendergrass, Prather Clinic Bldg., 
Americus, Ga. Meets in November and at annual meet- 
ing of Medical Association of Georgia in the spring. 

хо RADIOLOGICAL SOCIETY 
Secretary, Dr. Wm. DeHollander, St. John's Hospital, 
Springfield, Hl. Meetings held quarterly, on the fourth 
Sunday of the month. 

INDIANA RoENTGEN Society 
Secretary, Dr. C. C. Taylor, 23 E. Ohio St., Indianapolis, 
Ind: Meeting held the second Sunday in May annu- 
ally. 








Kentucky Raptorogicar Society 
Secretary, Dr. J. C. Bell, 402 Heyburn Bldg., Louisville. 
Meets annually in Louisville on third Sunday afternoon 
in April. 

Lone Istanp Rapio.oaicat Society 
Secretary, Dr. Marcus Wiener, 1430-48th St, Brook. 
lyn, N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 P.M. 

MICHIGAN Association or RoENTGENOLOGISTS 
Secretary, Dr. C. S. Davenport, St. Lawrence Hospital, 
Lansing. Three meetings a year, Fall, Winter, Spring. 

Minwaukee Roentcen Ray Soctery 
Secretary, Dr. Y. 1. Cowan, Mt. Sinai Hospital, Mil. 
waukee, Wis. Meets monthly on first Friday at Uni- 
versity Club. 

MiswEsora Rapioroctcat Sociery 
Secretary, Dr. J. P. Medelman, 572 Lowry Medical Arts 
Bldg., St. Paul. 

NEBRASKA RapiotocticAtn Society 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets first Wednesday of each month, at 6 р.м., 
at either Omaha or Lincoln. 

New Encianp Roentoen Ray ЅОСІЕТҮ 
Secretary, Dr. A. O. Hampton, Massachusetts General 
Hospital, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

Raprorocicar Soctery or New Jersey 
Secretary, Dr. W. J. Marquis, 198 Clinton Ave, Newark. 
Meetsannually at time and placeof State MedicalSociety. 
Mid-year meetings at place designated by president. 

New York Roentgen Society 
Secretary, Dr. R. D. Duckworth, 170 Maple Ave., White 
Plains, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:00 р.м. 

Norru Carouina Roentcen Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, М. С. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

CENTRAL New York Roentcen Ray Sociery 
Secretary, Dr. С. F. Potter, 820 S. Crouse Ave., Syra- 
cuse. Three meetings a year—January, May, November. 

Paciric RoeNTGEN CLUB 
Secretary, Dr. L. Н, Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of Cali- 
fornia Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport, 
Pa. Annual meeting, June, 1940, exact time and place 
to be decided. 

PHILADELPHIA RogNTGEN Rav ЅОСІЕТҮ 
Secretary, Dr. B. R. Young, Temple University Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 р.м., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

PITTSBURGH ROENTGEN SOCIETY 
Secretary, Dr. H. W, Jacox, 4800 Friendship Ave., Meet- 
ings held second Wednesday each month, 4:30 P.M. 
October to June at various hospitals, 

RocugsrER Roenrcen Ray Sociery, Rocuestrer, М. Y. 
Secretary, Dr. S. C. Davidson, 277 Alexander St., Meets 
on second Thursday from October to May, inclusive, 8 
P.M., Rochester Academy of Medicine Building. 

Sr. Louis Society or RADIOLOGISTS 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets fourth Wednesday of October, January, March 
and May, at a place designated by the president. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco. Meets monthly on first Monday at 714$ P.M., 
alternately at Toland Hall and Lane Hall. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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SourH CanoniNA X-Ray Sociery 
Secretary, Dr. Hillyer Rudisill, Jr, Roper Hospital, 
Charleston. Meets in Charleston on first Thursday in 
November, also at the time and place of Scuth Carolina 
State Medical Association. 

TENNESSEE RADIOLOGICAL Society 
Secretary, Dr. F. В. Bogart, 311 Medical Arts Bldg. 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 

Texas Raprotocicat Society 
Secretary, Dr. H. C. Harrell, 517 Pine St, Texarkana, 
Texas. 

University or MicnicaN DEPARTMENT or RoENTGEN- 
oLoay STAFF MEETING 
Meets each Monday evening from September to June, 
at 7 р.м. at University Hospital. 

University ОР Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 Universite Ave., Madi- 
son, Wis. Meets every Thursday from 4:70-5:00 P.M., 
Room 301, Service Memorial Institute. 

Viroinia Rapio.ocicat Socirry 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. Meets annually in October. 

WASHINGTON SrATE RADIOLOGICAL SOCIETY 
Secretary, Dr. K. T. Holtz, American Bank Bldg., Seattle. 
Meets fourth Monday of each month er the College 
Club, Seattle. 


Сова 


Soctepap CuBANa DE Rapronocia v FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Cuba. Meets monthly in Havane. 


Вмтіѕ=н Empire 


BRITISH INSTITUTE or RADIOLOGY INconPORATED WITH 
THE RÖNTGEN SOCIETY 
Meets monthly on third Thursday, from November to 
June inclusive, at 8:15 P.M., 32 Welbeck St., London. 

Section or RapioLocy or THE Roya Sociery oF 
Mepicine (Conrinep то Mepicat МЕМЕЕв$) 
Meets on the third Friday of each month during the 
winter at 8:15 p.m. at the Royal Society of Medicine, 
1, Wimpole St., London, W, 1. 

Facuury or RapioLocisrs 
Secretary, Dr. Barbara M. Key, 32 Welbeck St., London, 
W.1, England. 

Secrion or Rapiotocy AND Mzpicar Execrricrry, Aus- 
TRALASIAN MEDICAL CoNGRESS 
Secretary, Dr, Н. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN ERANCH OF THE 
BrrrisH MEDICAL ASSOCIATION 
Secretary, Dr. Keith Hallam, St. George's Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to Nov. incl. for scienific discussion. 

CANADIAN Association or RADIOLOGISTS 
Secretary, Dr. A. С. Singleton, Medical Arts Bldg., To- 
ronto, +, Ontario. 

Section or Raptotocy, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext., Halifax, N.S. 

Rapro.ocican Section, New ZEALAND BrrvisHh MEDICAL 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercarzill, New Zea. 
land. Meets annually. 


CONTINENTAL EUROPE 


BELciAN Society or ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 

Meets monthly on second Sunday at d'Egmonds Palace, 
Brussels, except in the summertime. 

ЅосЕрАр ESPANOLA DE RADIOLOGIA Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

Soctéré ре RADIOLOGIE MÉDICALE DE Fraxce 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue Ze Seine, Paris. 

Société Suisse pe RapioLocie (ScHweizeaiscue RGnrt- 
GEN-GESELLSCHAFT) 

Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
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Saeriar* for German language, Dr. Scheurer, Molz- 
gesse, E el. Meets annually in different cities. 

Soc ЕТЕ Francaise D ELECTROTHÉRAPIE ET DE RADIOL- 
oste MEDICALE 
N cete monthly on fourth Tuesday, except during month 
о? Augest and September, 12 Rue de Seine, Paris. 

Assoc АТОМ oF GERMAN ROENTGENOLOGISTS AND RADI- 
0051575 IN CzECHO-SLOVAKIA 
Secretar, Dr. Walter Altschul, German University, 
Prague 11.52 

RONTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 

Beérrss NKUNDE UND STRAHLENFORSCHUNG) 

Meets onnuatly in April, alternating one year in Berlin, 

оле year in some other German city. Meets in addition 

every two years with the Gesellschaft deutscher Natur- 
ferscles und Aerzte. 

Fernarent Secretary, Professor Dr. Haenisch, Klopstock- 

s rasse 10, Hamburg, Germany. 

Sür- exe WESTDEUTSCHE RÓNTGENSELLSCHAFT 
Meets annually in different cities. 

ad utp ÜSTDEUTSCHE RÓNTGENGESELLSCHAFT 
Meets annually in different cities. 

Durc4 Sociery or ErgcrRoLocv Aanb RoENTGENOLOGY 
Holds -wo meetings a year in Amsterdam, one in the 
Sprang. and one in the fall. 

Socrer ALIANA Rapio.ocia MEDICA 

n M. Ponzio, University of Turin, Prof. Turin 

a Romana DE RADIOLOGIE 51 ELECTROLOGIE 
Zecce'ary, Dr. Oscar Meller, Str. Banul Márácine, 30, 
©. L, Bucuresti, Roumania. 

Meets second Monday in every month with the ex. 
ception of July and August. 

Av.RussaN Roentcen Ray ASSOCIATION, LENINGRAD, 
ESSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 
ccoretavtes, Drs. S. A. Reinberg and S. С. Simonson, 
bleets annually. . 

Lesxawcrap RoEgNTGEN Ray Society 
«топі, Drs. S. G. Simonson and С. A. Gusterin. 
51 єетѕ monthly, first Monday at 8 o'clock State Insti- 
"tte of Roentgenology and Radiology, Leningrad. 

Maseew RoENTGEN Ray Sociery 
searcteries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 

Ф ejevsky. Meets monthly on first Monday ас 
è xek. 

Рсзл:н Sociery or RaproLoGY 
Seerefery, Dr. Jan Kochanowski, 45 Gornoslazka St., 
Marsaev. Meets annually. 

Warsaw Secrion, Porsu Society or RApioLoov 
Secret v, Dr. B. Krynski, r1 Zielna St. 

MÍcetszonce a month except in the summertime. 

SCANDINAVIAN RoENTGEN SOCIETIES 
The S.andinavian roentgen societies have formed a joint 
assocr: tion called the Northern Association for Medical 
Red'oiogy, meeting every second year in the different 
:ountzes belonging to the Association. Each of the fol- 
cwing societies, with exception of the Denmark Society, 
reets every second month except in the summereime: 

Secizrvsor Mepicat RADIOLOGY IN SWEDEN 
Meetein Stockholm. 

Scorzrysor Mepicat КАРООСУ iN Norway 
Meets in Oslo. 

Sccizryor Mepican RADIOLOGY IN DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 

Meets the second Wednesday of each month from 
October to July in Copenhagen, at 8 o'clock in the 
State nstitute of Roentgenology. 

Sectzty-or Mepicat Rapro.ocy IN FINLAND 
Meets in Helsingfors. 

VIENNA RoENTGEN SOCIETY 
Afsete first Wednesday of each month, at 6:30 р.м. at 
Zentr:l-Röntgen Institut des allgemeinen Krankenhauses 
Alserecrasse 4. 
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ORIENT 


Japan & Ray ASSOCIATION 
с/о Grthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 

Korg: БОЕмТСЕМ-АвЕмр SOCIETY 
Dereceor, Dr. Prof. Taiga Saito, Ogawaoike Tyoto 
jJaour Meets bi-monthly on third Sunday. 
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BULLETIN OF THE INTER- 
SOCIETY COMMITTEE FOR 
RADIOLOGY 
Points of Interest 

The following communication was sent 
to the Inter-Society Committee s/z7e repre- 
sentatives on November 1: 

Once there was a boy who cried, АМО? so 
often when no wolf came that the men who 
heard him paid no attention. Then one day, the 
wolf came and the men were sorry they had not 
heeded the boy's warning. 

For several years, radiologists have warned 
surgeons, internists, obstetricians, urologists, 
orthopedists, ef al, that hospitals would one 
day dominate all medicine if a few specialties 
were sacrificed to economic convenience. If 
hospitals could practice radiology, it has been 
said, they could likewise practice other spe- 
cialties. If radiology is included as a hospital 
benefit in group hospitalization plans, there is 
nothing to prevent the inclusion later of other 
services. 

Radiologists have appealed for help from 
their colleagues and warned of dangerous con- 
sequence? to all medicine if such help were not 
forthcoming. Sometimes such help has not been 
forthcoming, 

Well, here comes the wolf! 

David B. Skillman is Chairmar of the 
Trustee Section of the American Hospital As- 
sociation. He is a hospital administrator from 
Easton, Pennsylvania. At the recent annual 
meeting of the American Hospital Association 
in Toronto, Canada, Mr. Skillman delivered 
himself of a paper on medical and hosoital eco- 
nomics. 

'The following is quoted from a repert which 
appeared in Modern Medicine for November, 
1939 

“Salaries for Doctors.—A proposal that hos- 
pitals establish faculties of doctors with defi- 
nite salaries has been forwarded as a means to 
combat sociahzed medicine. Mr. David В. 
Skillman, 
the American Hospital Association, would fix 
the salaries starting at $1,800 to $2,000 a year 
for young, unmarried practitioners, and ad- 
vancing to $10,000 or $12,000 for men of ad- 
vanced standing. 

“The hospitals would submit their bills ac- 
cording to a published scale of prices. The plan 
is merely an expansion cf the group bospitali- 
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zation plan to take in medicine, and would 
eliminate state, county, and federal support.” 

This to combat socialized medicine, says Mr. 
Skillman. Indeed! One might say also that Fin- 
land could have avoided invasion by the So- 
viets if she had asked for military occupation 
by the Nazis. Individual determination and 
freedom is sacrificed one wavy or the other. 

жо ж ож ож 


In its many and laudable activities for 
the protection and preservation of the pri- 
vate practice of medicine, the Kansas State 
Medical Society has never failed to apply 
its principles to all branches of the profes- 
sion. 

Recently, the Committee on Tuberculo- 

sis of the Kansas State Society discussed 
the question of consultation service in the 
interpretation of roentgenograms when 
such is desired by individual physicians. 
The following resolution was adopted: 
That the committee believes the princi- 
ples of the private practice of medicine 
should be followed in the handling of. X- 
ray consultations. 
That the Committee urges physicians who 
desire X-ray consultations on tuberculosis 
cases to utilize the services of the radi- 
ology specialists of the state. 
That the radiologists of Kansas at a meet- 
ing held on January 15, 1939, agreed they 
would provide this service without charge 
to any patient who is deemed to be in- 
digent by the attending physician, and 
that, therefore, no problem is presented in 
this connection. 

4. That in the instances of X-ray consulta- 
tions desired for non-indigent patients the 
Committee recommends that the services 
of a radiologist be utilized with the expec- 
tation of paying a fee for that service. 


ә 


ioe 


A fee of $2.50 has been recommended as 
the proper sum to charge for roentgen 
examinations in connection with tuberculo- 
sis in indigent patients. The fees for non- 
indigent patients are to be governed by 
the usual and customary charges in the 
community. 

* * * ж 

Radiologists concerned about the ulti- 

mate destiny of the specialty of radiology in 
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the citadel of medicine should be interested 
in the following news letter from Bucharest 
which was published in the Journal of the 
American Medical Association almost two 
years ago: 


Regulation of the Title X-Ray 
Specialist 


“The position of the X-ray specialists has un- 
dergone an unfavorable change in recent years. 
The number of X-ray installations is growing 
by leaps and bounds, owing to the fact that the 
peasants falsely believe that only physicians 
who own an X-ray apparatus can establish a 
good diagnosis. General practitioners, almost 
without exception, own X-ray sets, even in 
villages where there is no electricity and where 
they have to work their sets with gasoline 
motors. This situation affects badly the X-ray 
specialist, who receives his patients from the 
general practitioners. Another drawback for the 
X-ray specialist is that the general practitioner 
shows on his name plate that he possesses an X- 
ray apparatus, so when a patient drops in, see- 
ing the name plate, for a roentgenogram of a 
dislocated wrist, he does not refer the patient to 
the X-ray specialist but keeps the case for him- 
self. The X-ray specialists held a conference to 
find a remedy for this situation. The result was 
that the Supreme Health Council made the fol- 
lowing resolutions: 


“т, Physicians who have an X-ray apparatus 
in their office with the aim to establish 
diagnoses and control the progress of 
certain diseases on their own patients 
must not call themselves specia ists in 
radiology and they are not entizled to 
display on their name plates and on their 
prescriptions that they have an X-ray 
apparatus or that they deal with radio- 
logic treatment, and they are not en- 
titled to issue X-ray reports. 

2. Only such physicians can be acknowl- 
edged as X-ray specialists as those who 
have gained their diploma in Rumanian 
universities and received a license to call 
themselves ‘specialist in radiology.’ 

3. Physicians who in 1930 had been in 
roentgenologic practice for five years re- 
ceive the title of specialist simply on the 
verification of the city medical offcer of 


health.” 
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The Council of the Ohio State Medical 
Asseccaton discussed the status of group 
hospitalzzation insurance in that state dur- 
ing 1 recent meeting. The following state- 
ment of »olicy was adopted and copies were 
transmitted to all county medical socie- 
tles: 


Statement of Policy 


It is essential that the medical profession 
take an active interest in all proposals or pro- 
grams affecting the care of the sick. Leadership 
must be issumed by state and local medical 
SOCIETIES 

Real zing that there is increasing public in- 
teres: in programs to provide hospitalization on 
a уой ntary insurance basis and anticipating 
the expansion of group hospitalization. pro- 
grams in Ohio under the Siac ane of enabling 
legislazion enacted at the recent session of the 
Ohio General Assembly, the Council of the 
Ohio Stat: Medical Association believes that 
al ccunty medical societies should give the 
quest on ef group hospitalization immediate 
and earnest consideration. 

Inasmuch as hospital service programs are 
admiristered through local units, the fesponsi- 
bility for eonsidering medical questions which 
may Lie iavolved rests with the individual 
county medical society. The Council suggests 
that count» medical societies in counties where 
hospital service programs are now in operation 
and count; medical societies where such pro- 
grams are ander consideration carefully evalu- 
ate the contracts being sold, or which are being 
formuared by hospital service associations. 
Special attention should be given to the cover- 
age provisions of such contracts. 

The Council recommends that county medi- 
cal societies use the following principle as a 
guide in 2caluating contracts and in confer- 
ences wit hospital service association fepre- 
sentatives: 

The subseriber’s contract should exclude all 
medica] services. Contract facilities should be 
limitec exchisively to hospital facilities such as 
bed, bearc, operating room, medicines, surgical 
dressings, general nursing care, and services of 
intern anc resident staff in assisting the sub- 
ending physician. 

e principle is complied with by all 
local hos»:tal service associations in formulat- 
ing a schedule of benefits, the result would be a 
i "Боту of policy and procedure 
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throughout the state, efficiency in administra- 
tion, and absence of misunderstanding. 

The medical profession of Ohio believes that 
group hospitalization programs, in the hands of 
reputable and efficient administrators, are of 
definite public benefit, providing such programs 
are limited to hospital services and do not in- 
clude medical services, which inclusion. would 
have an undesirable effect on the practice of 
medical specialties in hospitals and on the qual- 
ity of the service rendered. Group hospitaliza- 
tion plans operated in accordance with the 
above principle should have the active coopera- 
tion of the medical societies in the localities in 
which they operate. 

жож жож 


The following is from the New York 
Medical Week: 


Danger Ahead 


A local judge recently imposed a fifteen-dol- 
lar fine, for passing a red light, on a motorist who 
admitted illiteracy. At the same time he criti- 
cized severely the system which permits drivers 
who cannot read or write to operate cars. No 
matter how competently a motorist handles his 
machine? he is not a safe driver if he cannot read 
certain warning signs. 

In technical fields allied to medicine there is 
a parallel to this situation. Many registered 
physiotherapists consider themselves qualified 
to practice medicine because they can operate 
their apparatus, although they are completely 
unable to read danger signals in a patient’s con- 
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dition or make a diagnosis. It is a sad and well- 
known fact that physicians often employ com- 
mercial X-ray and clinical laboratories whose 
technicians do not know how to interpret the 
signs set before them. 

Whether in driving or medical practice, a cer- 
tain amount of knowledge is necessary besides 
mastery of an inanimate machine. It is doubt- 
ful, however, whether the illiterate motorist is 
nearly as dangerous as the lay technician who 
takes to the medical road without being able to 
read warning signs. 


Еа * * * 


Dr. E. H. Skinner and Dr. F. F. Borzell 
have been selected to serve on the Execu- 
tive Board of the National Physician's 
Committee for the Extension of Medical 
Service. The formation of the Committee 
was stimulated by earlier activities oppos- 
ing governmental regimentation of medi- 
cine carried on by publisher Frank Gan- 
nett's National Committee to Uphold Con- 
stitutional Government. The present Com- 
mittee, however, has no connection with 
the Gannett Committee, nor with the 
American Medical Association. The stated 
objectives of the Committee are to cooper- 
ate "with lay and medical institutions and 
groups, interested in the preservation of na- 
tional health, and to make more generally 
known the achievements and to safeguard 
the independence of American medicine." 
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Ourtine or RogNTGEN Diacnosis: Ах ORI- 
ENTATION-IN THE Basic PRINCIPLES or DIAG- 
nosis BY THE RoEeNTGEN Метнор. By Leo 
G. Rigler, B.S., M.B., M.D., Professor of 
Radiology, University of Minnesota, Minne- 
apolis, Minnesota. Atlas edition. Cloth. 
Price, $6.50. Pp. 212, with 254 illustrations 
shown in 227 көз presented in drawings 
and терг По of roentgenograms. Phila- 
delphia: J. B. Lippincott Company, 1938. 
(Also furnished in a Student Edition, 212 
pages, $3.00.) 


This textbook of Rigler’s is exactly what it 
‘purports itself to be, an outline and not a com- 
plete textbook. The method of presentation 1s 
that of a summary or of an outline for lectures 
and there are few words wasted in pictorial de- 
scription. In the ideal textbook (yet to be writ- 
ten) all possible conditions and every conceiva- 
ble variation must be described accurately and 
pictured perfectly both by description and by 
photographic copying of the highest quality. 
Rigler’s Outline considers only the more com- 
mon conditions, giving them their proper rela- 
tive emphasis, it is true, but leaving out many 
essentials, 

His presentation is precise and concise, at 
times to the point of too much brevity. The 
material is very well arranged and subdivided, 
easy to skim through and already summarized, 
ideal for a harried medical student, but not for 
the graduate intending to enter roentgenology, 
or for the roentgenologist. Of particular value 
to the medical student are the considerations 
of roentgenological methods, techn:eal proce- 
dures, normal anatomy and possible errors, 
which precede most of the main anatomically 
arranged chapters. Of even more value are the 
summaries at the end of each section, where 
Rigler gives his honest opinion as to the “value 
of x-ray examination" in that particular condi- 
tion or part. These "values" are in the main 
correct, reasonable and not-too-enthusiastic es- 
timates of the usefulness of the roentgen meth- 
od, a matter which is often very uncertain in 
the average student's mind. 

The illustrations are good in two particulars, 


poor in sthers. (The book has two editions, one 
with the iEustrations or "Atlas" and the other 
one withont this very necessary feature). The 
gooc peints are that all of the roentgenograms 
are ore-erted in their proper value of blacks 
and w^ tes, Le. negatives, thus avoiding the 
additiczal confusion to students of having to 
interpret some roentgenograms as positives, 
others as negatives. Another good point is the 
excellert use of outline or line drawings, in the 
section on the heart particularly, further avoid- 
ing confason. Some of the defects in illustrat- 
ing ave that text and figure are separated, all of 
the :Hustrations being printed on different pa- 
per aid bound together at the back of the book. 
This addis confusion, requiring frequent turning 
of pages, loss of continuity and mental exasper- 








ation rying to combine text and pictorial 
images. The reproduction of roentgenograms is 


fairly wed, but the "original technique" of il- 
just-ating most of the bone lesions is sadly lack- 
ing п Janty and in detail. The artist has given 
all of tse bones a peculiar stippled appearance 
whica mav be the way they look to her, but to 
the inforraed reader it would seem that all of 
the cases suffered from an advanced degree of 
splenic anemia, and it must be confusing to the 
average student. 

The sock is well set up mechanically, running 
to 212 pages including the index, and 122 un- 
numoe-ed pages of illustrations, with the fig- 
ures or drawings all on the right hand page and 
descric-ive text on the opposite page, with only 
the common conditions pictured in the 227 il- 
lustrazons. The book could have been smaller 
as there is an unusually wide margin fer the 
text, S cm. at the sides and 5.5 cm. at the bot- 
toms c£ the pages. The type is clear and easy 
to aå, the headings are uniform and well 
spaced. and the left marginal offsets correspond 
accurately to the subheadings. There are sur- 
prising у few typographical errors for a first 
edition, but there are several colloquialisms 
which eight be eliminated, such as "slow grow- 
ing." "operated stomach," “perinephritic ab- 
scess" instead of the more grammatically cor- 
rect "slowly growing," "postoperative stom- 
ach” ава "perinephric abscess." 
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On the whole, this boek is a good one for 
medical students--ar "Orientation in the 
Basic. Principies of Diagnosis by the Roentgen 
Method," as the author's subtitle puts it, and 
particularly valuable if combined with the ac- 
tual demonstration of -oentgenograms in more 
detail and variety than is done in the "Atlas" 
portion of the book. Bat as a text for graduate 
studv, for reference, or for consultation, it is de- 
cidedly incomplete. 


М. С, 
КоЕхтСЕХ Tecuniaue. By Clyde McNeill, 


M.D. Cloth. Price $5.00. Pp. 315, with 268 
illustrations. Springfield, Hlinois: Charles С 
Thomas, 1939. 


The author's purpose has been to produce a 
practical reference boo« of roentgen technique 
and this has been carried out in a very excellent 
manner. For each technical procedure he has 
reproduced a photogra»h illustrating the posi- 
tion together with either a finished roentgeno- 
gram or a line drawing from the roentgenogram, 
diagrammatically illustrating the desired end- 
result. On the opposite page to these he gives 
the technical factors, a description of the posi- 
tion, the purpose of exposure and/or the salient 
points ае thereon, together with a bibli- 
ography in certain cases where a special, more 
detailed knowledge ma» be desired of the pro- 
cedure by the reader. 

The book is divided toto four parts. The first 
deals with the head, the second with the ex- 
tremities, the third part with the trunk, and the 
fourth part deals with exposure techniques and 
methods of preparation of opaque media, etc. 
In the first part the author has a series of draw- 
ings indicating the ange of projections in the 
various head positions. Phese are very compre- 
hensive. Following these he proceeds to explain 
the various routine positions for roentgenag- 
raphy of the head. The routine encephalo- 
graphic positions are shown, Special mention 
should be made of the section on dental roent- 
genography and foreign body localization in the 
eve. Measurement of the pineal body position 
is also discussed. The second part, dealing with 
the extremities, has a section on bone develop- 
ment, anatomical varations and accessory 
bones, which precedes the routine explanation 
positions. The section on the trunk, after 

dealing with the skeletal portion, outlines the 
Шоу for roentgerography of the chest, 
abdomen, and the special examinations shere 
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opaque material is used. Pelvic mensuration is 
also discussed as well as tomography and ky- 
mography. 

In his preface, the author points out that rel- 
atively little space was devoted to practical ex- 
posure technique since this is the portion that 
most quickly becomes obsolete. 

Obviously in a work which attempts to be as 

comprehensive as this, minor omissions occur 
which are not to be considered of too much im- 
portance. Often various individual laboratories 
have their own favorite methods which might 
be missed by one too critical. It is to be assumed 
that the reader realizes that often the standard 
positions cannot be accomplished because of 
the condition of the patient, particularly in 
fracture work. For example, one is reminded, 
when reading the portion on roentgenography 
of the hip and upper femur, that the standard 
positions here which are described are often 
very difficult to obtain because they are usually 
used for fracture of the hip. If fracture is not 
present, then the extremity can usually be 
manipulated into the position described by 
Hickey some years ago, which gives as good a 
lateral view of the femoral neck as any position. 
This position is not mentioned. 

Further, nothing is said about routine work 
with the portable apparatus at the home or on 
the hospital ward. 

Again the necessity for making several ex- 
posures of the spine in the anteroposterior posi- 
tion to compensate for curvatures which might 
be present is not stressed. These are, however, 
not very serious omissions. 

Perhaps a little too much stress has been laid 
on pelvimetry and cephalometry since it is now 
generally recognized that measurements per se 
are of little value. 

McNeill has done an admirable work. His ef- 
forts represent one of the best monographs of 
this kind that has been added to the literature 
in recent years. The construction of the volume 
comes up to the usual high standard of the pub- 
lisher. 


PauL C. Swenson 


Cuinica, Roenrcen THerapy. Edited by 
Ernst A. Pohle, M.D., Ph.D., F.A.C.R., Pro- 
fessor of Radiology, Chairman, Department 
of Radiology and Physical Therapy, in the 
University of Wisconsin, Madison, Wiscon- 
sin. Foreword by George W. Holmes, M.D., 
Roentgenologist to the Mass achusetts Gen- 
eral Hospital and Clinical Professor of Roent- 
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genology in Harvard Medical School, Bos- 

ton, Mass. Cloth. Price $10.00. Pp. 319, with 

199 illustrations. Philadelphia: Lea & Fe- 

biger, 1958. 

A glance at the index of this book shows 
that it begins with "Abortion produced by 
roentgen rays" and ends with "Xanthomato- 
sis." This simple fact indicates that the book 
covers a wide field. It also indicates the wisdom 
of the editor in choosing a number of well 
known contributors, inasmuch as a single in- 
dividual obviously lacks the background of 
training and experience to cover the eatire field 
adequately. By the same token the reviewer is 
likewise handicapped in his appraisal of all of 
the subject matter. 

One might well question the wisdom of the 
editor in divorcing "Clinical Roentgen Ther- 
apy” from “Theoretical Principles of Roentgen 
Therapy." The two subjects are treated in 
separate volumes without anything in the re- 
spective titles to indicate that they are in real- 
ity companion works. The former is not com- 
plete without the latter. Taken together the 
two give a well rounded exposition of the pres- 
ent status of roentgen therapy which should 
prove a great boon to teachers, students and 
practitioners in this highly important eld. The 
latter, particularly, not only owe it to them- 
selves and their patients to use the books 
liberally, but they also owe it to radiology as a 
whole in order that the editor and contributors 
may be encouraged to issue such future editions 
as may be required to keep the work abreast of 
future developments. 

THomas А. GaoovER 


RADIATION THERAPY: Irs Use in THE TREAT- 
MENT OF BENIGN AND Maticnanr Conpi- 
TIONS. By Ira I. Kaplan, B.Sc., M.D., Clin- 
ical Professor of Surgery, New York Univer- 
sity Medical College; Director, Radiation 
Therapy Department, Bellevue Hospital, 
New York; Director Division of Cancer, De- 
partment Hospitals, City of New York, ete. 
Cloth. Price, $10.00. Pp. 5:8, with 198 illus- 
trations. New York: Oxford University Press, 
1957. 

Kaplan's enormous clinical experience is re- 
flected in this excellent book. The use and 
methods of radiation therapy, as found in the 
busy and highly specialized cancer clinics, or in 
the general and private practice of radiology 
are ably presented. 


Book Reviews 293 


Beginaing with a brief historical develop- 
mea: of radiation therapy and ending with two 
unvsuzb chapters: nursing care of patients 
wti malignant conditions, and suggestions 
as tc the organization and equipment of a radi- 
1 гару department. The book clearly 
oneisely covers the vast field of therapeu- 
tic radkmogy, 

Cne unusual feature is the chapter on the use 
of electrosurgical currents, a much neglected 
but essential modality in the treatment of 
ташу dis 

The kody is systematically divided into re- 
giors, ard due consideration is given both be- 
nige anc malignant lesions. One or several elec- 
tive techniques using roentgen rays or radium 
are carezully and clearly presented so that the 
reacer has no difficulty in following them. The 
indwidual requirement of the patients or the 
ava lable equipment determines the exact type 
of terapy utilized 

Itere are many good illustrations. The ra- 
dielogist will find the book a useful and valua- 
ble сех. 














К. Rugrr RATHBONE 


Drsariz rv — EvarvATiON. PRINCIPLES OF 
TREATMENT ОР COMPENSABLE Inj Vries. By 
Earl E. McBride, B.S., M.D., F.A.C.S., As- 
sistant Professor in Orthopedic Surgery, Uni- 
versizs of Oklahoma School of Medicine; 
Accencing Orthopedic Surgeon to St. An- 
theny’s Hospital; Associate Orthopedic Sur- 
geon t» Wesley Hospital, etc. Second edition 
revised. Cloth. Price, $8.00. Pp. 623, with 
37« ilbistrations. Philadelphia: J. B. Lippin- 
єсїї Ca., 1938. 

Tus zemprehensive 623 page volume 15 writ- 
ter as a reference for the physician who finds it 
necessa^* to participate in legal controversies 
deakng with compensation for industrial in- 
juries. Tae provisions of workmen's compensa- 
tion ау as they are applied in each province 
of Cznzca and each state of the United States 
are giver in detail in the first portion of the 
book Ar attempt is then made to standardize 
and evaluate the various types of disability 
with mathematical accuracy, and the methods 
of examination on which the evaluation depends 
are described for each portion of the body. 

Tae loss of function and resulting disability 
folcwirg partial or total ankylosis are con- 
side-ed separately for each joint in the skeleton 
and another large section deals with the tem- 
porery ст prolonged interference with useful 
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activity resulting from the proper or improper 
healing of all well known fractures. The indus- 
trial back receives its share of attention and 
separate chapters are devoted to nerve injuries, 
amputations, head injuries, injuries of the eye 
and ear, burns and hernia. 

Proper methods of treatment are illustrated 
in each instance and frequent reference is made 
to the importance of roentgen studies as a pro- 
tection against malpractice suits. Unfortunate- 
ly roentgenograms are referred to as "x-ray 
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pictures" in many of the charts copied from ex- 
hibits prepared by the American Medical 
Association but on the whole the illustrations 
are well chosen to illustrate the points made in 
the text. Although the determination of dis- 
ability is a clinical rather than a roentgenolog- 
ical problem any roentgenologist who examines 
industrial injury cases can find in this treatise 
much valuable information not included in the 
curricula of most medical schools. 
CHARLES L. MARTIN 
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AN INTRANASAL CONE FOR THE CHAOUL APPARATUS 


By LESTER HOLLANDER, M.D., and ЈСЅЕРН M. SHELTON, M.D. 
From the Pitsburgh Skin and Cancer Foundation 
PITTSBURGH, PENNSYLVANIA 


D THE past two years we have been us- 
ing the Chaoul apparatus in the treat- 
ment of intracavitary neoplasms. During 
this time we have treated 5 patierts suffer- 
ing from intranasal malignant disease, in- 
cluding 2 of melanocarcinoma. 

The ordinary cones are much too large 
to permit introduction into the nasal cav- 
ity, thus it was necessary to devise an aux- 
Шагу cone for this purpose. 

This cone consists of a piece of nickel- 
brass metal tubing 1 cm. in outside diam- 
eter, having a wall thickness of 1 mm. This 
tubing is 3 cm. in length and is imbedded in 
a molded lead base attached tc a short 
sleeve which fits into the aperture of a 
standard 3 cm. cone. The over-all length of 





the con: 1s 4.25 cm., increasing the target- 
skin distance to 7 cm. This increased dis- 
tance ааа the narrowed aperture decreases 
the roertgen output to 20-35 г per minute, 
thus necessitating a daily exposure of fif- 
teem to twenty minutes to reach our usual 
dos? of -o0 to soo r daily. 

In all cases there has been a marked re- 
gression in the local growth although the 2 
melanomas terminated fatally. In spite of 
the fac: that the radiation is directed 
"bEndis" to a certain extent, our rhinolo- 
gist resorts that we have been abfe to ob- 
tair satisfactory local results without ex- 
tensive damage to the adjacent normal mu- 
cosa. 
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ROENTGEN AND RADIUM 
THERAPY 


Hernaman-Jounson, F. The after-care of pa- 
tients suffering from breast cancer. Brit. 7. 
Radiol., May, 1938, 77, 297-310. 


A large proportion cf all cases of breast can- 
cer will be dead within five vears. Metastases in 
microscopic form are already present in a large 
proportion of breast cases when the primary 
tumor is first recognized. The five year survival 
statiftics have been greatly improved by post- 
operative radiation treatment, but the ulti- 
mate mortaliry rate from cancer of the breast 
has not been affected. 

Very great advances have occurred in the 
matter of alleviating the lot of the breast can- 
cer patient. We must seek to prolong to the ut- 
termost the lives of these patients, provided we 
can make these lives useful and happy. The ma- 
jority of patients suffering from cancer of the 
breast should be told the truth at the first suit- 
able moment after microscopic examination has 
confirmed the diagnosis. The expression "after- 





care" means the care of the patient after the 
primary growth has been dealt with. 

Efficient supervision of all breast cases from 
the time of the operation onwards is best car- 
ried out in any given area by one man rather 
than by fifty. As the physician in charge of ra- 
diotherapeutics is the person who will inevita- 
bly be called upon to deal with them when they 
go wrong, logic demands that he should have 
the supervision of them from the comr .ence- 
ment. Systematic after-care can best be carried 
out by the creation of a special clinic, to which 
all patients are sent as soon as possible after 
operation. The author established an after-care 
clinic at the Croydon General Hospital three 
years before presenting this article and, of the 
33 patients registered three vears ago, 19 pa- 
tients are still attending the clinic. The ad- 
vantages to be gained by the establishment of 
an after-care clinic are summarized. One of the 
advantages is the lessons to be learned from the 
necessarily closer study of each patient. 

For purely prophylactic treatment in good 
risk operable cases, heavy dosage carried to a 
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point where healthy tissues may be damaged 
is not justified. When there is localized recur- 
rence, heavy dosage over a strictly localized 
area 1s valuable as a palliative. For practical 
purposes, breast cancer in its later stages must 
be regarded and treated as a general disease. 
Attempts have been made for many vears to 
find some drug which would be selectively de- 
structive to malignant cells. The alternative is 
to find some way of stimulating tissue resist- 
ance. Todd, of Bristol, believes that zhe resist- 
ance mechanism is to be found in the reticulo- 


endothelial system. He further believes that if 


certain compounds of selenium be introduced 
into the circulation, the element finds its way 
into this system, and can thereafter be acti- 
vated by means of roentgen rays, and that by 
this means tissue resistance to cancerous in- 
rasion can be stimulated. The autho- cites sev- 
eral cases which showed marked improvement 
following Todd’s method of treatment. He be- 
lieves, however, that the results are too uncer- 
tain to warrant the use of this metkod in rou- 
tine hospital practice. 

Mention is made of the use of biochemical 
tests as a guide to treatment and prognosis in 
cancer of the breast. The test employed has 
been the differential sedimentation test. In 
known cases of the disease it has a value in in- 
dicating the kind of fight which the patient is 
putting up against the disease. 

Local recurrence in the skin or in the axilla 
can be cured or held in check by irraciation. In- 
vasion of the supraclavicular glands may also 
be confined to this site by heavy roentgen-ray 
dosage. Swelling of the arm which does not im- 
prove with heavy doses of roentger. radiation 
to the axilla may be relieved by surgery. 

Radiotherapeutics, if it is to progress, must 
not ally itself exclusively with surgery and 
physics, but must look to medicine fcr guidance 
and more particularly to those branches of it 
which are known as endocrinology and bio- 
chemistry.— S5. G. Henderson. 


Sosman, Merritt C. The roentgen therapy of 
pituitary adenomas. ў. Am. M. Ass., Sept. 
30, 1939, 773, 1282-1285. 


There are three important fundamental prin- 


ciples to be established before consideration of 


the results of roentgen therapy alone. We must 
judge our results by the patient’s restoration to 
health, a return to a normal mode of living and, 
particularh y in the chromophobe type of ade- 
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noraa, Бу restoration of vision. With modern 
accarate penetrating radiation one can and 
does give larger and more accurately measured 
total doses, spreading treatment over a longer 
perod and using more portals, and can justi- 
баНу expect from present indications a greater 
effect сг the tumor. Pituitary adenomas are ex- 
tremely variable in their rate and direction of 
growth. and their effect on health and vision 
anc, tke all adenomas of endocrine glands, are 
liable to spontaneous remissions. It might be 
тоге valuable to analyze and compare failure 
rataer than to consider only good results. 

Seven of 8 patients with the chromophobe 
type of adenoma received marked benefits from 
the irradiation, both as to restoration of vision 
anc as to return of the patient to normal living. 
The duration of improvement in the cases has 
lasted from three to five years, with no recur- 
renzas so far. Failures occur in patients with ad- 
varced extensive lesions, either invasive in bone 
or with large intracranial extensions. Failures 
may also occur in cases in which the tumor has 
beer pressing on the optic nerves or chiasm so 
lonz shat it has produced atrophy of the fibers. 
Cystic -umors, which formed 17 per cent of 
Cushirg's 260 chromophobe tumors, are said 
not то respond to irradiation. 

"зе dangers from or following irradiation are 
rea. our infrequent. Henderson found in one 
case excensive adhesions between the adenoma 
anc the chiasm, which prevented a satisfactory 
surzica removal. He assumed the adhesions to 
be cae to extensive irradiation elsewhere for 
more than a year before operation. Sosman has 
see? an acute hemorrhagic cyst develop after a 
fairly леауу single roentgen treatment for re- 
currence after operation. Cataract formation is 
a defn-e possibility after heavy (and perhaps 
careless! irradiation. Experiments lead one to 
bebeve chat the nervous tissue of adults will 
stanc a dosage up to 6,000 roentgens in any one 
area. Cre should keep below this dose, there- 
fore, te avoid injury to the vessels and subse- 
quenz &brosis, ghosis or necrosis. While roent- 
ger the-apy is being tried, the failure promptly 
to remove the pressure on the optic chiasm may 
possibi, result, with unsatisfactory responses, 
in a chinge from temporary relievable blind- 
ness zo permanent optic atrophy due to degen- 
eration of the nerve fibers. Acidophil tumors 
and zcromegaly respond more readily to irradi- 
ation than the chromophobe type. The major- 
ity of them can best be treated by irradiation, 
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and they are much more liable to spontaneous 
remissions and waves of activity and inactivity. 
These tumors grow slowly and the eventual re- 
sult is in doubt for many years. The most dis- 
tressing symptom of nearly all the patients ir- 
radiated was headache, and this was definitely 
improved or entirely relieved in go per cent of 
28 cases.—S. G, Henderson. 


BanrscHu, H., and Wacuner, С. Herzgefáss- 
schadigungen und ihre Prophylaxe bei pro- 
trahiert-fraktioniert bestrahlten Tumoren 
der oberen Luft- und Speisewege. (Cardio- 
vascular injuries and their prophylaxis in 
protracted fractional irradiated tumors of the 
upper air and food passages.) StraAlenthera- 
pie, 1938, 62, 339-342. 

While cardiovascular injuries have been re- 
peatedly demonstrated experimentally follow- 
ing intensive irradiations, the data regarding 
such injuries on humans are meager. Coutard 
and Lavedan were the first to call attention to 
this phenomenon. They have observed numer- 
ous patients with symptoms of dyspnea, short- 
ness of breath, and muscular weakness. Physi- 
cally they were able to demonstratetachycardia, 
a fall of Blood pressure, a decrease of the blood 
pressure amplitude, intensification of heart 
murmurs, etc. In benign cases these phenomena 
disappeared after a few weeks, while in severe 
cases the improvement was delayed and not in- 
frequently death occurred. 

Parade was able to demonstrate, o3 the basis 
of a study of 2 cases of mitral stenosis, the de- 
velopment of severe cardiac disturbances as a 
result of roentgen irradiation which led to au- 
ricular fibrillation and absolute ventricular 
arrhythmia, One of these cases was treated for 
a tumor of the thorax and the other for carci- 
noma of the uterus; in the first case one had to 
deal with a direct and in the second with an in- 
direceetfect of the irradiation. 

Schinz and Zuppinger have callec attention 
to the danger or threat to the circulation or to 
the body as a whole during the Coutard method 
of irradiation of tumors of the upper air and 
food passages. Fight of the 30 cases irradiated 
for carcinoma of the pyriform sinus died at the 
end of irradiation from pulmonary and circu- 
latory complications, In one case a latent de- 
compensation was transformed following the 
irradiation into a manifest decompensation. 
Also Lambadaridis was able to demonstrate 
untoward effects on the circulation under the 
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influence of Coutard’s method of irradiation. 
These effects were expressed in the form of a 
fall of the blood pressure, a decrease of the am- 
plitude, the appearance of extrasystoles and 
myocarditic disturbances. Some authors are of 
the opinion that the presence of a poor heart is 
a contraindication to Coutard’s method of irra- 
diation. Mayer reported the development of an 
acute cardiac weakness following irradiation. 

These authors observed cardiovascular in- 
juries in patients subjected to the protracted 
fractional method of irradiation of the tumors 
of the upper air and food passages. In 47 cases 
with predominantly carcinoma and occasional- 
ly sarcoma of the epi- and hvpopharynx and of 
the larynx, with or without regional glandular 
metastasis, the irradiation was carried out as 
follows: 

Daily the right and left cervical field, includ- 
ing the supraclavicular fossa and in cases of 
epipharynx tumors, also the cheeks, of an area 
of со to 150 sq. cm. were alternately irradiated, 
one field in the forenoon and the other field in 
the afternoon. The irradiation was given in the 
course of four weeks. The individual dose varied 
from тоо to 200 r with a zinc filter of г mm. and 
40 cm. focus-skin distance. The total dose was 
on the average 7,500 r surface dose. 

Before and after each irradiation an ortho- 
diagram, pulse frequency, blood study and elec- 
trocardiogram were obtained. In a large 
number of cases a lowering of the blood pres- 
sure combined with a decrease of the blood 
pressure amplitude, an increase of pulse fre- 
quency, as well as changes in the electrocardio- 
gram, were found pointing to a disturbance in 
the process of contraction, expressed in the elec- 
trocardiogram in the form of the intercallated 
part and a flattening of the T-wave. In indi- 
vidual cases disturbances in rhythm were also 
observed. The changes in the electrocardio- 
gram were most pronounced towards the end 
of the irradiation but some of them were ap- 
parently capable of regression. 

To verify these findings, a series of experi- 
ments was carried out on rabbits with and 
without exposure of the heart, and following 
the irradiation the changes in the heart were 
studied histologically. In many of these cases 
the histologic changes simulated those found in 
severe cases of toxic myocarditis. These au- 
thors are of the opinion that these changes 1n 
the heart are apparently the result of a decom- 
position of proteins and the changes appearing 
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in the electrocardiogram are interpreted by 
these authors as the result of the direct effect 
of the proteins on the myocardium; they be- 
lieve that this effect is also responsible for the 
fall of blood pressure and the tachycardia. 
These authors are of the opinion that in a pre- 
dominant number of cases treated in the above 
given manner the treatment is followed by an 
injury to the myocardium. In consideration of 
these findings, these authors recommend a 
prophylactic cardiac and circulatory treatment 
before the irradiation in order to prevent the 
possibility or danger of a cardiac or circulatory 
insufficiency. The so-called cardiac prophylaxis 
must not only be limited to measures of a gen- 
eral nature, but actually requires medicamen- 
tous treatment. They recommend digitalization 
even for a perfectly sufficient heart in order to 
prevent possible collapse following the roentgen 
treatment. In the clinic of these authors the 
prophylactic digitalization is carried out as fol- 
lows: 

Three days each week the patient is given a 
small dose of digitalis three times daily; in 
many instances the digitalis is given in the form 
of a liquid in amounts of 10 to 15 drops per dose 
An attempt is also made to improve the pe- 
ripheral circulation by the prophylactic admin- 
istration of caffein and similar substances (veri- 
tol, sympatol). 

A comparison of the results obtained in two 
groups of cases, those treated prior to the roent- 
gen therapy and those non-treated, has re- 
vealed the absolute value of this prophylactic 
treatment. Among the 20 cases treated in the 
above manner, only in one a fall of blood pres- 
sure of about 3o mm. Hg occurred, while in the 
remaining 19 cases the lowering of the blood 
pressure did not exceed 10 mm. Hg.; in 78 per 
cent of the non-treated cases symptoms of pe- 
ripheral circulatory weakness appeared which 


came to manifestation in the form of a fall of 


blood pressure up to 65 mm. Hg. No change in 
the pulse frequency was observed in the treated 
cases while such a change was observed in 7o 
per cent of the non-treated cases. The work is 
concluded with the emphasis on the necessity 
of a corresponding prophylactic cardiac and 
circulatory therapy prior to the Coutard irradi- 
ation.—/4. S. Schwartzman. 


Wzissic, HerxricH. Die Róntgentherapie der 
Erkrankungen des kindlichen lymphatischen 
Rachenringes. (Roentgen therapy of dis- 
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eases o the lymphatic pharyngeal ring of 
children.) Strahlentherapie, 1938, 62, 480- 
496. 


One hundred and thirteen of the 120 children 
irradiated because of hyperplasia of the tonsils 
could be followed up and the results obtained 
were as fo lows: 

Childrer with pure hyperplastic tonsils pre- 
senting no signs of inflammation or no signs of 
a catarrka! affection responded best to the 
treatment 62.5 per cent cured and 25—28 per 
cent imoro-ed). Of the hyperplasia in exudative 
diathesis ordy 37.5 per cent were cured and only 
37-5 per ceat were improved, therefore 75 per 
cent were favorably influenced. Children with 
fibrous indurated tonsils resulting from re- 
peated severe throat infections do not respond 
as well. [In those where irradiation was em- 
ployed 44.2 оет cent were cured and 30 per cent 
were improvwec. Children who had a previous 
history of scarlet fever responded especially 
poorly to the radiation therapy. Of these only 
IO per cent were cured and 20 per cent im- 
proved. !n cases of chronic recurrent angina 
and pronounced fibrous induration of the ton- 
sils, surgery ts preferably indicated.-4. SS. 
Schwartzman . 





Necru, D. Dee Rontgenbehandlung der Base- 
dowschea Arankheit. (Roentgen treatment 
of Basedow s disease.) Strahlentherapte, 1938, 
62, 450-275. 


The beginning of roentgen treatment of Base- 
dow’s disease dates back to 1902. It was the 
first internal disease in which roentgen treat- 
ment was empsored so that it was the first dis- 
ease in which ceep roentgen therapy was used. 
Nevertheless even at present there is no uni- 
formity of ofenion regarding the indication 
of this method ot treatment in relation to sur- 
gical treatment: similarly there is no uniformity 
of view regarcing the technique to be em- 
ployed. Acecrd ng to some authors, many small 
doses at Icng intervals of time are recom- 
mended while ccording to others, large roent- 
gen-ray doses at saorter intervals of time seem 
preferable. The subject of roentgen treatment 
of Basedow’s cisease was extensively studied 
by the author i» the course of the last fifteen 
years during which time 428 patients were 
treated. Of -hese 428 patients treated, 295 
could be followed up for a given length of 
time. On tke bass of the results obtained 
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from these extensive studies, the anthor comes 
to the following conclusions: Roentgen treat- 
ment of Basedow’s disease must be a functional 
therapy. Its purpose is to contre: the neuro- 
endocrine disturbance in equilibrium which 
is represented by this disease. The functional 
disturbance in general seems to have as a ma- 
terial substrate a very labile biochemical con- 
struction which is changed and normalized by 
the roentgen rays irrespective in what direction 
the disturbance has occurred. Tks would ex- 
plain the good results obtained from the same 
therapeutic agent in so different and frequently 
antagonistic conditions. It appears that there 
exists a definite difference in radiosensitiveness 
between the pathologic and norma! biochemical 
processes whereby the former are considerably 
more radiosensitive. Because of the above it is 
more difficult to change the normal than the 
pathologic function of a cell. A selective proc- 
ess takes place which is comparable with that 
of the normal and the tumor cells in the de- 
structive cytocaustic therapy. 

The usual dose must not exceed 5 skin ery- 
thema dose per sitting. Two to three irradia- 
tions of the same field with a pause of about one 
week begween the sittings are suggested. The 
thymus gland must be irradiated but not more 
than with 1 s.E.b. in one sitting. Depending on 
the volume of the struma the rays employed 
may be either hard or of medium hardness. No 
material difference is obtained from the use of a 
filter of 4 mm. aluminum or of 2.5 mm. of cop- 
per plus 4 mm. of aluminum. At least three se- 
ries of treatments given in the course of four 
months are necessary in order to change the 
final effect of the treatment. Tke condition may 
be looked upon as cured when an absolute and 
permanent normalization. of the pulse fre- 
quency, of the basal metabclism and of the 
body weight and a complete restoration of the 
working ability have been attained. The roent- 
gen therapy produces no injurv to the skin or 
to the larynx nor adhesions of the thyroid 
gland if correct and purely functional doses 
have been employed. A systematic control of 
the basal metabolism protects against myxe- 
dema which is an extremely rare and easily cur- 
able complication. The indications of roentgen 
therapy of Basedow's disease are very wide. 
Since roentgen therapy is a harmless method, it 
is to be preferred in all cases where definite con- 
traindications do not exist. The most important 
contraindications are: strumata with symptoms 
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of compression, a suspicion of a malignant de- 
generation, toxic adenoma which from the very 
beginning gives rise to severe toxic symptoms. 
In cases where irradiation of the thyroid gland 


and thymus remains ineffective, roentgen 
treatment of other glands of internal secretion 


should be tried (suprarenals, hypophysis, ova- 
ries). If even this remains ineffective an opera- 
tion is indicated. Severe cases represent no 
contraindication to roentgen therapy. The 
roentgen therapy must be instituted as soon as 
the basal metabolism decreases to plus 10 per 
cent. Roentgen therapy gives in about 40 per 
cent of all cases total or permanent cures. In 
nearly 80 per cent of all cases cures or improve- 
ments are obtained. Recurrences occur in about 
то per cent of the cases.. S. Schwartzman. 


Newman, УпллАМ W., and GanrawNp, L. 
Henry. The non-surgical treatment of hy- 
perthyroidism complicating heart disease. 
Surg., Gynec. Obst., Nov., 1938, 67, 632-639. 


A combination of iodine and roentgen ther- 
apy for hyperthyroidism will result in 60 per 
cent of cures based on the disappearance of 
symptoms, economic restitution, a lowering 
of the basal metabolic rate to plus 10 or below, 
the pulse rate to 80 or below, and a gain of 
weight to near the former average. In another 
28 per cent there is marked improvement so 
that there will be satisfactory results in over 80 
per cent of cases. There is no direct mortality or 
complication, the patient is ambulatory, the 
effect is relatively rapid, and if the treatment 
fails surgery can always be emploved. Its value 
for those who refuse surgery is obvious what- 
ever the reason. 

Data to support the above statements is 
given by the authors as sufficient to recommend 
this form of treatment though not in all cases 
necessarily the best. Their evidence is very con- 
vincing. 

Medium or high voltage therapy is used with 
moderate filtration over a single anterior neck 
field. The trachea is protected by a narrow strip 
of lead rubber; 150-200 r, measured in air, is 
given every second or third day up to a total 
dosage of approximately 2,000 r. Iodine in the 
form of Lugol's solution is given three times a 
day (5-то drops) from the start for ameliora- 
tion of the symptoms until the irradiation ef- 
fect has been produced in from three to six 
weeks.— P. C. Swenson, 
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BREITLÄNDER, К. Róntgentherapie Ges Ulcus 
callosum ventriculi und Ulcus pepzicum je- 
juni postoperativum penetrans. (Roentgen 
therapy of callous ventricular ulcer and post- 
operative penetrating peptic jejunal ulcer.) 
Strahlentherapie, 1938, 62, 331-338. 


The author discusses a certain method of 
roentgen irradiation of chronic gastric ulcer 
(situated on the lesser curvature) and postop- 
erative peptic jejunal ulcer. The technique of 

rradiation is basically as follows: 

A sum total of 1,000 to 1,500 r surface dose 
is given depending on the course of the indi- 
vidual sittings, each of 100 r/o given every oth- 
er day, до cm. focus-skin distance, 4.5 7/m, 180 
kv. This method of treatment was employed 
only on chronic cases some of which gave a his- 
tory of ulcer of years’ duration and in each case, 
including the severe ones, the treatrnent was 
carried out under ambulant conditions. This 
represents the essential preference of this meth- 
od since in a predominant number of cases the 
patients were able to follow their occupations. 
With the exception of the occasional adminis- 
tration of a dose of papaverin and anasesthesin- 
belladonna powder, no other treatment was 
given. Depending on the case, the ulcers disap- 
peared from two, four to six weeks after the be- 
ginning of treatment. The patients were ob- 
served clinically up to two years and go per 
cent of them remained free of symptorzs during 
this time. Altogether 48 cases were observed in 
this manner, 2 of which had a postoperative je- 
junal peptic ulcer. This method of treatment 
is not unpleasant to the patients, it is without 
any danger and is inexpensive. This author is of 
the opinion that the protraction and fractioni- 
zation is decisive for the results obtained. He 
further believes that the roentgen method of 
treatment of jejunal peptic ulcer is definitely 
preferable to other methods, especially to sur- 
gical methods of treatment and he is convinced 
that in chronic peptic ulcer of the lesser curva- 
ture as well as in postoperative jejunal peptic 
ulcer good permanent results are obta rable by 
this method of treatment in a large percentage 
of cases. The basic point of the problem is es- 
sentially the question of dosage and it would be 
very desirable to consider this problzm more 
thoroughly.—-4. S. Schwartzman. 


Topp, T. F. Rectal ulceration following irradi- 
ation treatment of carcinoma of the cervix 
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ute. Surg., Gynec. < Obst., Nov., 1938, бу, 


615-63: 


Ukerazon of the rectum following radiation 
treatme: of carcinoma of the rectum is given 
the came-of "pseudo carcinoma" because of its 
resemblasce to carcinoma on digital examina- 
tion. T we types are described, one restricted to 
the secta. wall and the other involving mainly 
the »erircctal tissues, producing a rather tu- 
mor ke perirectal induration. Biopsy may be 
necessary to rule out persistent or recurrent car- 
cinoma. “һе etiology is essentially one of over- 
dosaze in the vaginal vault and a lengthy 
discussion of prophylactic measures is given; 

xat on cf position of the radium applicators, 
checzing of their position by roentgen ray, re- 
duct en o£ the dose in cases of retroversion and 
the use of the knee chest position during the pe- 
поа cf iradiation. 

Tke histology of the two types of lesions sug- 
geste а cemmon feature of vascular occlusion 
probably due to thrombosis of the smaller 
branches of the hemorrhoidal vessels. "This 
eventaaibe brings about infarction and ulcera- 
tion. Treatment of the ulcerations and A 
complications is discussed in detail.— s 
Swer seit. 





MISCELLANEOUS 


Guiaexer, R. Vegetatives Nervensystem und 
Rén:genstrahlen. (The vegetative nervous 
systera and roentgen rays.) StraMentherapie, 
1938, 62 
А studs of the clinical observations and ex- 

perimental results reported in the literature 

reveals that only in rare cases is a definite proof 
of an actval influence of the vegetative nervous 
systera bs roentgen rays available. It appears 
that тле utilization of roentgen rays in the 
treatmen- of the vegetative nervous system is 
still n its early beginning stages so that data 
of tbis {тре must be critically evaluated. 

further study of the data reported in the litera- 
ture incrates that the autonomous nervous 
systera cen be influenced by roentgen rays and 
hypctkeses may be presented which would ex- 
plain the mechanism of action of the radiation 
effec’. Many local points of influence may be 
differentiated. Principally the following come 
under cossideration: (1) the influence on the 
autoiomeus nerve endings of the skin, es- 
pecially the skin capillaries; (2) the influence 
on ta? pe- or post-ganglionic nerve strands; 


, 1-72. 
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(3) the influence on the ganglion; (4) the in- 
fluence on the suprarenals, and (5) the influence 
on the vegetative centers of the brain. 

In regard to the influence on the nerve fibers 
it may be stated that such an influence has as 
yet not been proved and can hardly be con- 
sidered. A paralysis of the peripheral medul- 
lated nerves can be obtained only frem the use 
of extremely high doses of roentgen rays. The 
results obtained from the experiments carried 
out on non-medullated autonomous nerves are 
not conclusive and do not definitely show that 
they are sensitive to roentgen rays even though 
on the basis of their general physiological be- 
havior it may be assumed that the non- 
medullated nerves are more sensitive to roent- 
gen rays than the medullated nerves. In spite 
of that, however, even for the non-medullated 
nerve fibers roentgen doses are necessary which 
could hardly be considered therapeutically. 
This path of influence on the nervous system 
must therefore at present be discarded. 

Histologic changes in the suprarenals can be 
obtained only from the use of very large doses. 
At this point it may be mentioned that even 
after a direct irradiation of the suprarenals no 
effect og the blood pressure is demonstrable 
when the skin is not irradiated at the same t: me. 
The effect of irradiation of the suprarenals 
comes to clinical manifestation only їп the 
cases when a simultaneous irradiation of the 
paravertebral ganglia is carried out. 

The relations are entirely different in regard 
to irradiation of the vegetative brain centers. 
Here the effect of the irradiation is unquestion- 
able even though the results are not uniform. It 
must always be remembered, however, that 
late injuries may occur and consequently ex- 
treme care must be used in irradiations of this 
type. 

Suzuki demonstrated the great sensitiveness 
of ganglia to roentgen rays. It has been more or 
less definitely shown that the cholin liberated 
during the roentgen irradiation plays the es- 
sential rôle in the results obtained from the ir- 
radiation. This author substantiates the hy- 
pothesis which, however, still needs experi- 
mental proof, that the cholin liberated by the 
roentgen irradiation influences the process of 
conduction of stimuli at the synapse into the 
ganglia, therefore, at the point of transition of 
the preganglionic fibers into the ganglionic 
cell. 

At present it cannot be stated whether this in- 
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fluence is of an inhibitory or accelerating type. 

On the basis of the existing data, this author 
expresses the view that the autonomous nerve 
endings and the points of transition of the pre- 
ganglionic fibers into the post-ganglionic fibers 
into the ganglion change their irritability prob- 
ably as a result of a cholin or a cholin-like 
substance liberated through the irradiation and 
that these changes are centripetally conducted 
in the sense of an increased or decreased ir- 
ritability and come to manifestation as distant 
effects in other regions supplied by the vegeta- 
tive nervous system while at the point of ap- 
plication of the roentgen rays only the local 
radiation effects are demonstrable.—7. S. 
Schwartzman. 


Wisr. Untersuchungen über den Wert des 
Róntgen-Schichtverfahrens für die Diag- 
nostik des Hals-, Nasen- und Ohrenarztes. 
(Investigations concerning the value of the 
roentgen layer technique for the otorhino- 
laryngologist.) Fortschr. a. d. Geb. d. Röntgen- 
strahlen, June, 1939, 59, 509-551. 


This is a long paper from the Charité in 
Berlin dealing with the experiences with the 
roentgen layer technique. The first part is con- 
cerned with a technical comparison of the two 
methods. One instrument is the planigraph, 
manufactured by Siemens according to the 
principle of Ziedses des Plantes, and the other 
the tomograph from the firm Sanitas. In the 
planigraph there is a sinus curve excursion of 
both the tube and the film while with the 
tomograph the motion is confined to the tube. 
It was found possible to cut a much thinner 
layer with the tomograph than with the plani- 
graph; the planigraph, however, produced a 
more complete obliteration of the other layers. 
'The method for studying skulls and sinuses is 
described and illustrated with particular at- 
tention to malignant tumors of the antra. If 
one may judge from the reproductions, the 
results are not impressive. One figure, however, 
shows an anteroposterior view of the larynx 
with the soft tissue detail brought out with 
great clarity. 

One section deals with the comparative value 
of the conventional film, a film overexposed 
using the Potter-Bucky diaphragm, and the 
roentgen layer method in the study of the 
bronchial tree and especially for the identifica- 
tion of small foreign bodies of low density. The 
experiments were carried out on dogs and the 
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results seem to show a decided superiority of 

the layer technique. This also proved to be 

true in one clinical case where a bone fragment 
was lodged in a right main bronchus surrounded 
by dense lymph gland shadows.—JF. 4. Evans, 

Fr. 

BirKELO, C. C., and Brosius, W. L. Roentgen 
visualization of pulmonary arteria! circula- 
tion in autopsy material. Radiology, Sept., 
1938, 31, 261-292. 

A method of studying the vascular alteration 
in the lung as the result of disease is described. 
The thoracic contents were removed en masse, 
preserving the same degree of lung collapse 
that was present before death as shown by the 
ante-mortem roentgenograms. The pulmonary 
artery was severed at the pulmonary ring and 
the heart and aorta dissected free from the lung. 
Then radiopaque material was injected into the 
pulmonary artery under constant manometric 
control. Roentgenograms were made of the in- 
flated lungs before and after injection. The 
lungs were then deflated and re-injec-ed with a 
fixing solution and later sectioned. 

This is a preliminary report of the method 
and early observation. At present it seems 
probable that pulmonary tuberculesis causes 
a marked decrease in pulmonary arterial circu- 
lation in the portion of the lung involved and 
that this impairment is proportionate to the 
degree and stage of the tuberculous involve- 
ment and that it is permanent. They found 
that collapse measures decrease the total 
volume of pulmonary arterial circulation in pro- 
portion to the degree of collapse, but the circu- 
lation returns to normal when the lung re- 
expands. 


There are a number of excellent illustrations 
of this work.—7. H. Harris. 


RiiNnanp, M. C. A note on the use of clinical 
dosage meters using a thimble ionization 
chamber. Radiology, 1939, 32, 232-283. 


The author calls attention to: (1) The exist- 
ence of a shadow cast when a thimbie ionization 
chamber with a metal chamber tube is placed 
in the radiation beam either between the filter 
and the skin or directly on the skin. This 
shadow causes a definite decrease in the in- 
tensity of the roentgen-ray beam. (2) The 
variations in intensity when the thimble ioniza- 
tion chamber is placed in the center or at the 
periphery of the radiation area. The difference 
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may amcant to 20 per cent. (3) The variation 
in intense y. with the degree of submergence of 
the chamber on the skin surface. This may 
amourt £0 a difference of 12 per cent.—Y. H. 
Harris. 


Brasz, Harry C. The alternation of blood sup- 
ply es a cause for normal calcification of 
bene. Surg., Gynec. < Obst., Oct., 1938, 67, 
+37423. 

The author attempts by a correlation of cer- 
tain clin cal observations and theoretical con- 
siceraticas, to present a rather reasonable the- 
ory that normal calcification of bone is main- 
tarred be alternating ischemia and hyperemia. 
This загае mechanism aids in the treatment of 
fracture-. He feels that he has sufficient evi- 
dence ze establish the idea that this variation 
in tke biood flow to a given part of the skele- 
ton 1+ psoduced by the contraction and relaxa- 
tion of muscles. The entire article must be read 
tc appreciate the author's viewpoint for a short 
abstract cannot include all of the important 
theoretical considerations. However, it is im- 
portant to bring out that if the theory is cor- 
recz, then the clinical applications are very 
imoortent, i.e. that heat and massage are con- 
trasndicated in recent fractures since they pro- 
duce h»peremia and thus abnormal mobiliza- 
tion of calcium from the bone. Heat should be 
used eriy to help absorb calcium as in the case 
of czlerication in a bursa. On the other hand, 
coatrasz baths and the use of alternating suc- 
tcr. and pressure would be indicated. In frac- 
tures of the femoral neck, where because of the 
age of che patient the blood supply at best is 
peer, ischemia might actually help in the pre- 
cpitaton of bone salts if the other factors 
whch send to produce the opposite effect could 
be ebrimated. This calls for very rigid ana- 
tomica fixation, however. Further, fixation of 
the wrst in fractures of the navicular should 
theorevically be done without preventing the 
use of the hand in order to facilitate healing 
here.— P. C. Swenson, 


Mecreer, H., and KÜurz, E. H. Über den Ein- 
fluss der Róntgenbestrahlung auf das anor- 
gansche Gewebegerüst der Haut. (The in- 
fluence of roentgen irradiation on the inor- 
gan- tissue framework of the skin.) Strah/en- 
iR pie, 1938, 62, 406—424. 





Ar attempt was made by the authors to de- 
termine whether under the influence of roent- 


394 


gen irradiation of the healthy skin any changes 
in the irradiated region occur in the salt con- 
tent of the inorganic tissue framework, what is 
the nature of these changes, how soon after the 
irradiation do they appear and what differences 
are observed following a single and following a 
fractional irradiation. 

At first a series of preliminary experiments 


was carried out which revealed that no differ- 


ences whatsoever could be demonstrated in 
black and albino normal rabbits following roent- 
gen irradiation with 220, 825 and 1,100 г. In the 
microscopically stained preparation any signifi- 
cant irradiation effect was not demonstrable. 
On the other hand, the reaction to the irradia- 
tion was clear cut in the charred preparation. 
For further study irradiation with a dose of 220 
r appeared to be sufficient. 

A single roentgen irradiation of the skin of 
the back of rabbits with 825 r was found to 
produce regularly definite changes in the inor- 
ganic salt content of the irradiated skin re- 
gion. The changes came to manifestation in the 
epithelial and in the connective tissue parts. An 
ingzeased salt content is already demonstrable 
seven hours after the irradiation. It reaches its 
highest point about thirty-one hours after the 
irradiation after which it begins to decrease 
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during the following two to six days. After the 
seventh day, however, there regularly occurs 
an increase in the salt content which again 
reaches its highest point at about the twelfth 
day. 

One has to deal here, therefore, with a bi- 
phasic reaction. It appears to be highly inde- 
pendent of clinical and histologic tinctorial 
parallel manifestations. The first phase of the 
salt increase corresponds somewhat to the early 
erythema and the second phase to the main 
erythema. 

The increase and decrease does not affect all 
tvpes of salts uniformly (reference is had to 
soluble and insoluble magnesium and phos- 
phate salts). The relationship between the solu- 
ble salts and insoluble calcium salts apparently 
follows a given law during the course of the ir- 
radiation reaction. The authors believe that 
there is no other available method which would 
permit one to determine as exactly as the meth- 
od under consideration the age of a roentgen re- 
action in the experiment. 

Also following a fractional roentgen irradia- 
tion of the normal skin of rabbits with 825 r 
there is demonstrable a biphasic reaction but 
here the reaction is not as clear cut.—7. S. 
Schwartzman. 
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CORRELATION OF POSTMOR7 EM CHEST TELEROENT- 
GENOGRAMS WITH AUTOPSY FINDINGS 
WITH SPECIAL REFERENCE TO PULMONARY 
EMBOLISM AND INZ4RCTION* 


By AUBREY О, HAMPTON and SEN; 


BOSTON, MASSACE OSE 


XACT and detailed confirmation of the 

interpretations of roentgenograms of 
the chest is often difficult to obtain for 
three reasons: First and most important 15 
the fact that, even if an autopsy is per- 
formed, one cannot rule out any change 
that may have occurred between the time 
of thelast roentgenogram and thetof death. 
'There is no doubt that during the last few 
hours of a patient's life a large quantity of 
fluid may accumulate; bronchopneumonia 
can become more widespread; hemorrhage 
into a tumor can increase its size. Quite 
often correlations between roentgen and 
pathological findings are unjustly made 
with roentgenograms taken several days or 
even weeks before autopsy, despite the ex- 
tensive changes which can occur during this 
period. Secondly, if an attempt is made to 
take roentgenograms shortly prior to 
death, it is necessary to use a portable ma- 
chine and the roentgenograms may not 
show the lesions sharply and accurately. 
Finally, when the lungs are rzmoved at 
postmortem they are collapsed, and ac- 
curate correlation between the air-distend- 
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ed ling as seen on the roentgenogram and 
the autopsy specimen is practically impos- 
sib. e. This is especially true as regards dis- 
tances and locations of lesions. Tô obviate 
these difficulties and to leave no loophole 
for zhe sometimes undue skepticism on the 
pert of roentgenologists for pathologists 
wac do not find what the former have seen 
or discover what the roentgenologist has 
missed, a cooperative method was devised 
tc szuz y the chest. 


METHOD 


^s soon as permission is granted for a 
pestnsortem examination a chest roentgen- 
ogram is taken of the body at a distance of 
7 "eet. The body is suspended vertically 
against a wall, upon which a plate hofder is 
pe-manently fixed (Fig. 1). The method of 
sespending the body consists in using a 
very sturdy leather halter (canvas 15 not 
strong enough), the front part of which fits 
saogky under the chin, with side straps 
a-munel the face and secured at the back of 
tac neck. The halter is lined with felt so 
гааг the face is not marred. The halter and 





* From the Departments of Roentgenology aad Pathology, Massachuseccs Genera! Hospital, Boston. Read at the Thirty-ninth 


Annual Meeting, American Roentgen Ray Society, Atlantic City, N. T, Sepu 


Society, Feb. 16, 1939. 





20-23, 1938, and before the New England Pathological 
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Vic. т. 27, the plate holder attached to wall, and 
leather halter attached to hook and pulley which 
is firmly bolted to ceiling; B, the body is sus- 
pended by halter and ropes. 


the ropes under the arms which give further 
support for the body are both attached toa 
pulley arrangement which is securely at- 
tached to the ceiling. Borh posteroantertor 
and lateral roentgenograms are taken. A 
tube with a fine focus is used and 15 ma- 
sec. of exposure is given for the posteroan- 
terior view and 45 ma-sec. for the lateral. 
In cases of suspected pneumothorax or 


Aubrey O. Hampton and Benjamin Castleman 


MARCH, 1940 


chest wall lesions the autopsy is not begun 
until the roentgenograms have been inter- 
preted. Usually, however, no further delay 
in the autopsy is necessary.” At autopsy 
both lungs are removed together with the 
trachea, great care being taken not to tear 
the visceral pleura. Kaiserling solution No. 
{ (a formalin fixative) is instilled by grav- 
itv through the trachea until both lungs 
are approximately the same size as they 
were during life (Fig. 2). The trachea is 
then clamped and the specimen submerged 
in a large crock containing the same fixa- 
tive and allowed to remain for about a 
week. At the end of this period the lungs 
are sectioned by the pathologist in the 
presence of the roentgenologist. Àn at- 
tempt is made to find anatomical explana- 
tion for all the shadows seen on the 
postmortem roentgenograms and converse- 
ly the roentgenologist attempts to see on 
the roentgenogram most of the lesions pres- 
ent in the specimen. We have studied 400 
cases according to this method. 


THE NORMAL POSTMORTEM 
ROENTGENOGRAM 
After death there is reduction in the size 
and incomplete aeration of the lung appar- 
* Obviously, this method insures having chest roentgeno- 
grams on patients who have been too ill, or who have died too 
soon after entry to have one taken, Occasionally this is im- 


it df an unusual or unsuspected chest lesion is discovered 









topsy. 





Fic. 2. Lungs before and after injection. Note the smaller size and ill defined character of the deflated and 
collapsed specimen, .7, when compared with the inflated, sharply outlined injected lung, В. 
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ently due to narrowing of the intercostal 
spaces, the high position of the diaphragm, 
and the contraction of the lung because of 
its inherent elasticity. The usual postmor- 
tem roentgenogram of the chest at close 
distances with the patient horizontal has 
often been shown to be unsatisfactory be- 
cause of incomplete aeration of the lungs 
and distortion. By suspending the body in 
the upright position in the manner already 
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roanterior diameter of the chest. 
on of the antemortem and post- 
roentgenograms taken of a pa- 


in the pe 
А comp: 
morter 





tiert wtr normal lungs shows a marked 
varatien in the heart and pulmonary vas- 
cular szadows. In the postmortem roent- 
genograny the blood vessels are usually 
much smaller and less distinct, the aorta 
about ene-half the diameter, and the heart 
either 


dilated or contracted. The chief dif- 





Fic. 3. 4, antemortem roentgenogram of normal chest. 3, pestrortem roentgenogram, same subject, posi- 
ME › e 5 2 э E G © › У 
tion and technique. Note elevation cf diaphragm and secuczioa in size of aorta and pulmonary vessels. 


described, however, this decreased aeration 
of the lung is somewhat compensated for 
by the downward traction c? the dia- 
phragm by the abdominal viscera, and by 
the widening of the intercostal spaces by 
means of the rope supports under the axil- 
lae. The general appearance of the post- 
mortem roentgenogram of the chest cor- 
responds to one taken antemortem during 
quiet breathing or expiration (Fig. 3). The 
diaphragm is usually about two interspaces 
higher than that seen on an inspiration 
roentgenogram, the upper lobes are fairly 
well expanded, and the lower lobes are in- 
completely aerated. The latte: fact is par- 
ticularly noticeable in the lateral view, 
which also shows a considerable reduction 


fezeres, therefore, in the antemortem and 
postmortem roentgenograms are the degree 
cf зеғапоп of the lung and the alteration in 
the «sz» and shape of the cardiovascular 
shadows. 


PULMONARY EMBOLISM 
AND INFARCTION 


Aithough there are many potential as- 
sects of a correlative study of this type, in 
chis resort we shall deal only with the prob- 
iem of pulmonary embolism and infarction. 
As che project advanced it became quickly 
apparent that many of the elementary fea- 
tures ef pulmonary infarction were not un- 
derstcod adequately enough to permit of 
rate correlation of roentgenograms, 
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clinical histories, and anatomic findings, 
and an extensive anatomic and histologic 
study proved necessary to provide an ade- 
quate background. For this purpose use 
was made of a larger series of cases drawn 
from the 3,s00 autopsies performed in the 
laboratory during the ten vear period be- 
fore the combined stu: dy was begun. In 
this larger series either pulmonary _embol- 
ism or. infar gn was noted in 9 per cent of 
the cases, and in 3.5 рег cent of this same 
group it was considered a major cause of 
death. In the combined study group of 400 
cases in which unquestionably y a more care- 
ful examination of the lungs was made, 14 
per cent of the cases showed either pul- 
monary embolism or infarction—an appar- 
ent increase of over zo per cent. 

Classical teaching, as recorded with little 
variation in the textbooks of two genera- 
tions, has told us that pulmonary embolism 
may or may not be accompanied by in- 
farction of the lung. The accepted explana- 
tion based on experiment and clinico- 

pathologic correlations of human materialis 
4 that embolism to a lung with an otherwise 
| normal circulation never produces infarc- 
. tion, whereas an embolus to a lung with a 
| previously impaired circulation, usually by 
| chronic passive congestion, regularly does 
' produce an infarct. Though true in a general 
way, many exceptions will be met in any 
series of routine autopsies, many more we 
believe than is generally recognized. Per- 
tinent figures will be found in the succeed- 
ing pages. Moreover, between the two sim- 
ple categories of embolism without and em- 
bolism with infarction we believe a third 
hitherto unrecognized group of clinical im- 
portance must be inserted, embolism with 
incipient but abortive infarct-like reaction 
of the pulmonary parenchyma, a group 
which we have described as incomplete i in- 
farction. 

In analyzing all of our cases with embol- 
ism and infarction—a total of 370 cases—it 

was found that only 40 per cent were post- 
operative patients and that of the remain- 
ing 60 per cent only half were cardiac pa- 
tients. In other words, 5o per cent of the 
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cases were noncardiac medical patients, a 2 


group in which one does not usually appre- 
ciate the danger of pulmonary embolism or 
infarction. 
TABLE I 
STATISTICAL DATA ON 57O CASES OF PULMONARY 
EMBOLISM AND INFARCTION 

Postoperative 40€% of which £855 had infarcts 
Cardiac 30% of which go? had infarcts 
Noncardiac medical 30°; of which 6267 had infarcts 

In a routine autopsy the sources of em- 
boli are usually not searched for too care- 
fully or industriously. Very often restric- 
tions do not permit examination of the ex- 
tremities. We have observed that a very 
large percentage_of the emboli arise from 


symptomless thromboses of the deep veins © 


of the legs, usually in the popliteal region. 
These findings confirm those reported by 
Réssle,! who examined the deep veins of 
the legs in 400 consecutive autopsies and 
found thromboses in 27 per cent of the cases 
over 20 years of age. Of course, in many of 
the cardiac cases, especially those with 


‘rheumatic heart disease and auricular fi- 
brillation, the emboli arise from right au- 
-ricular mural thrombi. However, even in 


some of these cases the deep leg veins are 
also thrombosed. 


PULMONARY EMBOLISM WITHOUT 
INFARCTION 


The gross pathology of any organ, and 
especially the lung, is, of course, the im- 
portant feature to the roentgenologist, and 
for the sake of completeness we will review 
some of the elementary facts. Pulmonary 
embolism may involve the main branches 
alone, pr oducing as a rule sudden death, or 
it may involve some of the terminal 
branches and be completely asymptomatic. 
Roentgenograms of acute fatal pulmonary 
embolism show no definite variation from 
the normal, but those patients surviving 
massive embolism may show an acute pleu- 
ral effusion. Massive pulmonary embolism 
can occur in either or both main vessels 
with subsequent organization and superim- 
posed thrombotic extension producing 
cor pulmonale. Without a definite history 


A 
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of an embolic attack, it would be almost 
impossible to differentiate this condition 
from a localized thrombosis of the pul- 
monary vessels. In either of these two con- 
ditions the gross pathology consists of di- 
lated pulmonary vessels. completely oc- 
cluded by laminated thrombi. This lesion 
may exist for years and, because of the 


very gradually diminishing lumen, enough 
of a collateral circulation, especially with 
the bronchial arteries, mav be established to 
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ing ~ghesided heart enlargement (cor pul- 
morae) and dilatation of the hilar vessels. 
Furzaer evidence for a diagnosis of pul- 
тогагу thrombosis was a definite right axis 
dev алол on the electrocardiogram. The 
patxnt died very suddenly five weeks later. 
Figure 48 is a photograph of the autopsy 
specimen showing almost complete occlu- 
sior of both main pulmonary arteries by 
old organized thrombus. It is quite likely 
tha- th« alleged pneumonic episodes were 





Fic. 4. 4, case of chronic pulmonary thrombosis. Note enlergement of right heart and hilar vessels. B, gross 
specimen of same case, showing the old organized thrombosis of the main pulmonary arteries. 


prevent infarction.” It is of further interest 
that such lesions very often cause only 
minimal symptoms. Fragments of this large 
thrombus, however, may break off and ex- 
tend farther down the pulmonary tree to 
produce infarcts. 

А case* that exemplifies this condition 
very well is that of Negress, aged thirty- 
five, who entered the Massachusetts Gen- 
eral Hospital complaining of cough and 
dyspnea. One and a half vears and one year 
before admission she supposedly had pneu- 
monia associated with fever, cough and 
rusty sputum. The fever subsided, but the 
cough continued and was soon accompa- 
nied by dyspnea. Figure 4.7 is a roentgeno- 
gram taken soon after this admission show- 


ls of the 
england Ў. 


* This case was reported in detail in the Case Recor: 
Massachusetts General Hospital, Case 22471, Vew 
Med., 1936, 275, 982-98 c. 





attacks ef pulmonary embolism from which 
the pament recovered and that secondary 
thrombosis developed. 


COMPLETE INFARCTION 
Утте. Infarcts vary in size from 0.3 to 10 
cm the average being about 3 by 2 by 1 
cm., ard there are usually sev oral in each 
lung. A small portion of the margin of the 
lobe m ay be involved and such lesions are 
often zo more than 1 cm. in thickness. 


Such small peripherally placed lesions pro- > 
duce roentgen shadows that have more $ 
the appearance of localized pleural thick- ¢ 


en ng than of areas of consolidation. 
Location. шон are always peripheral 
in Location, i.e., one or more pleural surfaces 
ar? in* ari n , uve, ed. Usually these le-, 
а 
siens eccur at the j junction of two or more! 
plearx surfaces, such as at the costophren-| 
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Vic. 5. 4, photomicrograph of an infarct one day old. Note the absence of a sharp line of demarcation and 
the presence of air in the atria and alveolar sacs. B, higher power photomicrograph showing intact alveolar 


walls and edema and hemorrhage within the alveoli. 


ic angles, at the anterior and posterior 
lung margins near the mediastinum, or at 
the margins of the middle lobe. An infarct 
in the latter location or in a costophrenic 
angle is very common because the lung is 
thin and the infarct would be almost com- 
pletely Surrounded by pleura. The distri- 
bution of infarcts in our series corresponds 
fairly well with that recorded in the litera- 
ture. Seventy-four per cent of them were 
located in the lower lobes, 43 per cent in the 
right and 31 per cent in the left. The re- 
mainder were distributed almost equally 
among the other three lobes. 

Microscopic Pathology. During the first 


ee 


day and probably the second day of infarc- 
tion, there is no definite destruction of al- 
veolar walls. There is merely a very marked 
congestion of the capillaries and diapedesis 
of the red blood cells into the dilated alveoli 
of the region involved. The word "infarct" 
is derived from ‘“‘infarcire,’ meaning to 
stuff, and aptly fits this stage of its devel- 
opment. During the first few days only the 
alveoli, the smallest air-containing unit in 
the lung, may be filled with blood, while 
the larger units, such as the alveolar sacs 
and atria, may still remain aerated. This 
accounts for the fact that an infarct in this 
early stage is not uniformly solid grossly 





Fic. 6. 4, photomicrograph of an infarct about four days old. Note its peripheral location, the beginning 
of encapsulation, and the presence of air in the alveolar sacs and atria. B, a higher power showing definite 
destruction of alveolar walls and more cellular infiltration. 
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and why its corresponding roentgen shad- 
„ом may be so difficult to visualize. The 
roentgen shadow of an early infarct does 
not usually develop before twelve hours 
and occasionally not before twenty-four 
hours after onset of symptoms. During this 
stage the infarct is often not sharply de- 
fined and may simulate focal hemorrhage 
or bronchopneumonia (Fig. 5). 
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throm bus or embolus.” Because of the on- | 
set cf the process of organization which ) 
usua Ју begins during the second week, the ) 
infarct changes from the bright red to the 
dark or »lack-red color, becomes more solid 
more sharply defined and in time even | 
smaller in size (Fig. 6). Depending upon the 
size cf the infarct, organization may last 
for weeks to months. The granulation. md 


) 
| 
) 
) 
) 





Fic. 7. 4, photomicrograph of a healing infarct. Note the sharp and thick capsule and the organized and 
recanalized thrombus in a vessel just proximal to the infarct. к, a higher power through the blocked area 
in Æ showing the thick granulation tissue of the capsule anc acellular necrosis within the infarct. e 


After the second day there is beginning 
necrosis of the alveolar walls and degenera- 
tion of the red blood cells. As this process 


continues there 1s dehemoglobinization of 
the red blood cells, and the appearance of 


hemosiderin-laden phagocytes and occa- 
‚ sionally hematoidin crystals. This stage is 
in keeping with the usual dictionary defini- 
tion of the word “‘infarct’’—‘‘necrosis and 
hemorrhage in an organ, resulting from ob- 
struction of the local circulation by a 


sue appears initially at the periphery of the 
infaret and slowly migrates inward. This 
marginel organization produces а pseudo- 
capsule which explains ids Sharp outline 
ard the gradual Shrinkage in size of the 
older infarcts (Fig. 7). A E infarct will 
become a fibrous scar much sooner than a 
very large one, the latter often remaining 
hemorrhagic indefinitely. 

Shape. An infarct is sharp i in outline and 
the roentgen shadow cast by it will also be 


" d 


| 
| 
| 





Vic. 8. Low power photomicrograph cf an infarct 
in a costophrenic showing the "hump shaped 
convexity of its proximal edge. 


sharp if the infarct is projected through its 
greatest thickness. For example, an infarct 
involving most of a lower lobe wil be sharp 
in outline in the lateral view but indistinct 
in its upper margin in the posteroanterior 
view. The shape of the infarct is dependent 
entirely ion ae shape of the part of the 
lung it inv olves. Since infarcts are always i in 
contact with visceral pleural surfaces it can 
readily be seen that these pleural surfaces 
will form at least one side and more com- 
monly two or three sides of the infarct; 
thus, to this extent the shape of the lesion 
must correspond to the shape o! the lung 
involved, and this varies. If the lung tip 
which fits into the costophrenic angle is in- 
farcted the consolidation may extend for 
varying distances from the periphery in- 
ward toward the heart depending, of 
course, upon the size of the vessd in which 
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the embolus lodges. Similarly, if a part of 
the lingula of the left upper lobe or the mid- 
dle lobe of the right lung is involved, the 
consolidation extends to the pleural sur- 
face or surfaces. If the whole lingula or the 
whole middle lobe is infarcted, the infarct 
will of course be the shape of these struc- 
tures. The long axis of the infarct is alway 
parallel to the longest t pleural surface in- 
volved. The length and extent of the pleu- 
ral surfaces involved may vary markedly. 
For example, the entire lateral and inferior 
margin of the middle lobe may be involved, 
producing a long narrow area of consolida- 
tion. It is important “to note that the car- 
diac margin of such a lesion has the same 
general characteristics of a large, more 
rounded infarct. The medial or cardiac 
margin of an infarct is is convex toward the 
heart, presents a serrated, margin, and, if 
the central roentgen ray is tangent to it, a 
a convex, slightly irregular ‘ ‘hump’’-shaped 
shadow is produced. When the lateral cos- 
tophrenic margins of the lung are involved, 
the posteroanterior view of the chest shows 
the “hump’’-shaped shadow. When the an- 
terior and posterior costophrenic margins 
are involved, the “hump” shadow is seen 
only in the lateral view. Since infarcts may 
involve any peripheral portion of the lung, 
including the surfaces of the interlobar fis- 
sures, it is often advisable to obtain both 
oblique and lateral views of the chest be- 
fore an accurate differentiation can Бе 
made between areas of consolidation due to 
infarction and some other pathology. 

While it is true that shadows of infarcts 
may be roughly triangular in the postero- 
anterior view ew of the chest, they are rarely if 
ever. actually triangular in. shape. “Tf one 
studies the margins of the lobes of the lung 
in their inflated state it can be seen that 
where two pleural surfaces meet, two sides 
of a triangle may be formed, but these sur- 
faces are in contact with the chest wall ex- 
cept along the interlobar pleura and there- 
fore the two sides of the triangle formed are 
not visible, i.e., there is no contrast between 
the infarct and the chest wall at the points 
where the triangular shadow is more read- 
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Fic. 9. 


A, patient with rheumatic heart disease, early in^zrc*- at both costophrenic angles and along the 
right border of the heart, B, same subject postmortem, sixteen days later. 


There are now nine infarcts 


in the right lung and five in the left, those on the lef Leirg partially obstructed by the heart shadow. 
The triangular densities on the right are due to summation of several infarcts, the interlobar fissure con- 
tributing to make a total shadow. The right lung root is partially obscured by a large infarct at the an- 
terior margin of the right upper lobe. C and D, the lungs о? ^ have been removed, injected and fixed with 
formalin, then inflated and partially dried. The infarcts cam be seen more clearly and their true shapes 
determined. The largest area of density, in the center, reoresents the infarct in the anterior margin of the 
right upper lobe. Although the shadows appear trianzular in shape in the anteroposterior view, in the 
lateral view (D) they are not at all triangular. The most pated margin (apex) is directed away from the 
heart; i.e., to the pleural surfaces. Note that the cardiac margins of all the infarcts are convex instead of 


pointed. T he lesions correspond in shape to the pleural surfaees involved. Ё, 


ten of the infarcts have been 


dissected away from the surrounding lung and the irrezzar shape of the lesions c can be better appreciated. 
е 


ily visualized. The textbook description of 


infarcts leads one to believe that they are 
pyramidal in shape with their apices point- 
ing toward the heart, but this is not true 
even in instances where a roughly pyram- 
idal or triangular shadow occurs. The 
apex of the triangle or pyramid is directed 
away from the heart instead of toward it. 
The cardiac margin of the infarct is round- 
ed or "hump"-shaped. instead. of of pointed. 


Figure 8 shows a cross section through an 





infar-t n a costophrenic angle showing the | 
солу=х “hump” shape at its cardiac border 
and the sharp apex peripherally, 

Tae size, shape and location of the com- 
mon infarcts in the lung are well illus- 
crated in Figure 9. Figure 9/7 is an ante- 
mortem roentgenogram showing indefinite 
areas of density along the right margin of 
Бе ^eart andat both costophrenic angles. 
These shadows represent early infarction 
but a positive diagnosis could not be made 
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from this examination alone. Figure 9B is a 
postmortem roentgenogram taken sixteen 
days later, now showing fourteen separate 
infarcts in the lung, nine on the right side 
and five on the left. The largest single in- 
farct occupies the medial anterior margin 


ize better and demarcate accurately the 
shape of the infarcts in this case, the lungs 
were removed at postmortem, fixed in the 
routine manner by injecting formalin 
through the trachea, and then dried by 
blowing air through the trachea for about 








of the right upper lobe. The lower lateral 
margin of the upper lobe, the lateral mar- 
gin of the middle lobe and the lower lateral 
margin of the left lower lobe also show large 
infarcts. The triangular shapes of the larg- 
est areas of density in the right lung are due 
to summation of the shadows of several in- 
farcts, the interlobar fissure contributing to 
make the total shadow. In order to visual- 


`G. то. 4, multiple infarcts in an ambulatory 


patient with phlebitis of sixteen years’ dura- 
tion. Chief complaint—dyspnea on exertion. 
No pain or blood spitting. B, right lateral 
view shows multiple, sharply defined areas of 
consolidation involving the right upper, mid- 
dle and lower lobes. C, spot film right lung 
taken in oblique position during roentgenos- 
copy. Irregular rounded mass simulating tu- 
mor but it is obviously composed of multiple 
sharply defined areas of consolidation. Note 
the convex cardiac margin of an infarct in е“ 
right upper lobe. 


twenty-four hours under a pressure high 
enough to keep the lungs distended without 
forming artificial blebs or rupturing alveoli. 
Roentgenograms of this specimen (Fig. 
9C and D) show much more clearly the ex- 
act shape of the infarcts because the paren- 
chyma adjacent to them is very well aer- 
ated. The largest area of density in the cen- 
ter represents the infarct of the anterior 
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nargin of the right upper lobe somewhat 
listorted. This lesion corresponds to the 
shape of this portion of the lung as do all 
the other infarcts seen. The medial or car- 
diac margins. of all the infarcts are irregular 
and convex in shape. The only infarct in 
the whole group which is truly triangular 
occupies the right costophrenic angle but 
the apex of the triangle is directed down- 
ward and this triangular shape is not visi- 
ble on the roentgenograms because there is 
no contrast between the area of corsolida- 
tion, the diaphragm and the chest wall. 
Similar infarcts are seen more clearly in 
Figures 12 and 16. In summary, it should 
be noted that none of the infarcts illustrat- 
ed in Figures 94, B, C and D, are actually 
pointed toward the heart shadow, that they 
are not pyramidal in shape, that they are 
not truly triangular, but that all of them 
correspond in shape to the portion of the 
lung they involve and are convex toward 
the heart shadow. In Figure 9E, which 
shows ten of the infarcts dissected out from 
the lungs, the irregular shape of the lesions 
can be better appreciated. Plaster-of-Paris 
models were made of these infarcts and by 
the study of these, the characteristics al- 
ready mentioned are even more obvious. 
When more than one infarct occurs in 
the same lung, and especially when they 
are closely placed, the sharply defined 
shadows which vary in shape can be pro- 
jected so as to produce a summation shad- 
ow of nearly any shape. It is therefore very 
important to attempt to separate the shad- 
ows into their component parts and to de- 


termine the location, size and shape of 


these parts. In other words, a “dissection” 
of a conglomerate shadow for differential 
diagnosis can be done only by roentgenos- 
copy and by the taking of roentgenograms 
in different positions. An example of this 
( aspect of the shape problem is well illus- 
| trated in the roentgenograms (Fig. 10) of a 
fifty-six year old physician who had a his- 
) tory of phlebitis in both legs of sixteen 
| years’ duration and who developed pain in 
} the right chest following ligation of several 
\ of these veins. The conglomerate dense 
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А "Ue 
Fic. 11. Postmortem roentgenogram showing two 
infarcts measuring § by 5 by 4 ст. and 3 by 3 by 2 
cm., producing, when superimposed in the pos- 


ғегоаптегіст view, a rounded shadow. 


shadows or the right side in Figure 10/7 are 
seen in “he lateral view (Fig. 108) to be 
composed ef sharply defined areas of con- 
solidation arranged along the periphery of 
the righ- lower, right upper and middle 
lobes. The» are convex toward the heart 
shadow, end sharply at the interlobar 
pleura and the interv ening lung 1 is well aer- 
ated. Ir the oblique view taken during 
roentgenoscopy (Fig. IOG); an irregularly 
rounded shadow is seen, simulating à tu- 
mor, but or closer examination it is obvi- 

ously made up of multiple discrete shad- 
ows. The upper margin of the rounded 
shadow shows the irregular convexity to- 
ward the heart, previously described. The 
lower margin of this shadow ends at a hori- 
zontal line cerresponding to the base of the 
right upper lobe. The lower portion of the 
rounded shadow corresponds to infarction 
in the middle lobe. During roentgenoscopy 


the exact location and size of the lesions, 





; could be easily determined. 
seen to move freely with respiration. 
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They could be 
The 





heart shifted to "the right on Inspiration. A 


) 


` 


roentgenogram seven months later shows 
disappearance of the large shadows leaving 
only dense thin lines. 

Round shadows, which one does not usu- 
ally associate with infarction, may be pro- 
duced by two or more infarcts if projected 


in the proper direction. This is seen fairly 
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Differential Diagnosis. Too often the 
diagnosis cay mcm infarction is made 
only when the clinical symptoms suggest 
it; i.e, when the patient has chest pain, 
blood spitting, and shows on examination a 
pleural friction rub and phlebitis. From our 
experience, it 15 quite evident that very 
often only one symptom and occasionally 
none is present when an infarct is quite ob- ^ 
vious on the roentgenogram. The frequent 





FIG. 





well 10C in the case described 
above and a better example is illustrated in 
Figute 11, a postmortem roentgenogram, 
which shows a rounded shadew at the right 
base on the routine posteroanterior view. 
This shadow in the lateral view is not round 
but is composed of two infarcts which at 
autopsy measured 5 by 5 by 4 cm. and 3 by 
3 by 2 ст. Although there was aerated lane 
between the two infarcts, they were so 
situated, one on the diaphragmatic surface 
and the other on the anterolateral aspect, 
that they formed a round reentgen shadow 
in the posteroanterior view. 


in Figure 


12. 
See 
phrenic angle, showing small area of density with 
"hump'-shaped upper margin occupying costo- 
phrenic angle. B, 
first examination with infarct at left base. Note the 
convex upper margin of density near the costo- 
phrenic angle anc 
left side of the diaphragm. 


Л, small infarct, right costophrenic angle. 


text for history. C, spot film, right costo- 


same patient seven days after 


unusually high position of the 


unwillingness of clinicians to accept a 
roentgenologic diagnosis of infarct is well 
illustrated in the case of a man, aged fifty- 
two, who had a sudden severe right chest 
pain which lasted for eight hours and which 
required morphine for relief. One week 
after the acute attack a roentgenogram 
(Fig. 124 and C) showed a rounded shad- 
ow at the right costophrenic angle. The 
roentgenologic diagnosis of infarction was 
not accepted because there was no history 
of blood spitting and no clinical evidence of 
phlebitis. The patient was allowed to pro- 
‘ceed about his business until one week 
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ater, when a similar sudden severe pain oc- 
-urred in the left chest. Another roentgeno- 
тат (Fig. 12B) showed a similar lesion in 
е left costophrenic angle. At this time a 
nedical consultant discovered signs of 
shlebitis in the left popliteal vein and upon 
nore careful questioning elicited a definite 
history of blood spitting. The patient was 
kept in bed for two weeks and no further 
symptoms have developed for over a year. 

Most of the clinical signs and symptoms 
of an infarct are also present in carcinoma 
of the lung. It is therefore quite important 
to be able to differentiate the two condi- 
tions. In this series there have been 3 cases 
of pulmonary infarction diagnosed errone- 
ously as cancer, due almost wholly to the 
fact that an inadequate examination was 
made. Figure 13 15 an antemortem roent- 
genogram of a patient who was in the hos- 
pital several years before this study was 
begun and whose clinical history was con- 
sistent with cancer of the lung. The roent 
genogram was interpreted as being con- 
sistent with cancer; an infarct was not even 
considered. The patient died a short time 





Fic. 13. Antemortem examination showing com- 
plete consolidation of the right middle and lower 
lobes, simulating cancer. At postmortem shadows 
were due to almost complete infarction of middle 
and lower lobes. 
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Fic. 14 Examination twenty hours before death. 
Infarcts at right base at autopsy: (1) posterior 
соѕќорћге піс angle, measuring 8 by 3 by 9 ст.; 
(2) anterier inferior margin of the lower lobe near 
the middle lobe septum, measuring 4 by 3 by 1 
cm.: ard 6) anterior costophrenic angle, measur- 
ing 2 be 1 by 1 cm.; 150 CC. of fluid. 


later end et autopsy there was complete in- 
farction o the right middle lobe and the 
greater »o-tion of the right lower. Certain- 
ly the displacement of the heart and medias- 
tnum to the right, the large thickened 
lung roots and the evidence of reduction in 


size of tie middle and lower lobes suggest | 


malignant disease. It might have been pos- 
sible, however, to demonstrate small por- 
tions of aerated lung between the large in- 
farcts if over-penetrated Potter-Bucky dia- 
phragm ro-ntgenograms had been taken. 
If normally aerated lung can be demon- 
strated between multiple, sharply defined, 
peripherally placed areas of consolidation 
involving oae or more lobes, it follows that * 
the broachus to the lobe or lobes cannot be 
obstructed because in bronchial obstruc- 
tion all of the area supplied by the bron- 
chus should present the same general den- 
sity. As has already been stated, infarcts 
reduce the size of the lung, and in this man- 
ner may simulate collapse of the lung. 
Another example of a case of pulmonary 
infarction diagnosed erroneously as cancer 
before admission to the hospital is that of a 





liG. 15. Infarction of middle lobe simulating inter- 
lobar fluid or \t postmortem forty 
days later lesion showed very little change in size 


atelectasis. 
or shape. 


man, aged sixty, who had pleural pain and 
blood spitting for five days. There was a 
slight ecchymosis on the medial aspect of 
the left knee near a varicose vein. There 
were no other varicosities and the patient 
gave no history of injury, pain or discom- 
fort about the knee. The diagnosis of pul- 
monary infarction was made from the hos- 
pital roentgen examination (Fig. but 
was not accepted by the family physician 
who proceeded to give the patient exer- 
cises for testing his cardiac reserve. About 
ten after these exercises the pa- 
tient had an acute pulmonary embolism 
and died in an hour. Postmortem examina- 
tion showed that the embolus originated in 
the left popliteal vein. There were three in- 
farcts in the right lung and сс. of fluid 
in the right pleural space. 

When an infarct involves the right mid- 
dle lobe, a not uncommon location as has 
been pointed out in the discussion of the 
shape of infarcts, the roentgen shadow may 
be mistaken for atelectasis or interlobar ex- 
tension of pleural al fluid. Figure 15 illustrates 
just this point. The shadow in the right 
middle lobe area is sharp in outline, convex 
inferiorly, and horizontal su periorly, cor- 
responding to the shape of is lateral por- 


minutes 
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tion of the middle lobe. It does not extend 

| to the lung root or axillary line. The ab- 
| sence of a fusiform shape differentiates the 
Puson. The position 

| of the shadow plus the fact that it does not 


extend to the lung root differentiates it 


iddle lobe atelectasis. 

That pleural pain may be mistaken for 
breast pain is well exemplified in the case of 
a woman who complained of pain in the re- 
gion of her right breast. Physical examina- 
tion showed an angioma in this breast. This 
was removed and twelve days postopera- 
tively she died of an acute massive pul- 
monary embolism. A roentgenogram (Fig. 
16) taken very soon after operation and 
after another attack of chest pain in the 
same region as that previously experienced 
shows a sharp convex “hump’’-shaped 
shadow at the right costophrenic angle 
quite characteristic of an infarct and an- 
other at the inferior margin of the middle 
lobe. Postmortem examination showed, in 
addition to the acute embolism, an organiz- 
ing, definitely old thrombus partially oc- 


from midc 





Area of density in the right costophrenic 
angle with sharply defined, convex, "hump"- 
“os ot dat t А Ч 

shaped upper border due to infarction. Enlarged 
right [ung root due to chronic thrombosis of the 
pulmonary artery. Another small infarct is seen 
at the inferior margin of the right middle lobe, 
partially obscured by the diaphragm. 


Fic. 16. 
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cluding a small pulmonary artery leading 
to a healing infarct at the right base and 
another more recent one in the middle lobe. 
There is no doubt that the pain in this case 
was due to the infarcts, and had 2 roent- 
genogram of the chest been taken preop- 
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ning 2s an acute hemorrhagic lesion, pass- 
ing through a healing stage, when it be- 
comes smaller, sharper, dense, but main- 
tain nz its general shape, and finally ending 
as am organized healed scar. 

Granted that small pulmonary infarcts 








eratively and a diagnosis of infarct been 
made, the outcome might have been differ- 
ent. 


HEALED INFARCTS AND PLEURITIS 


à In describing the microscopic pathology 
of an infarct, we have shown that an infarct 
usually undergoes a definite cycle, begin- 


Fic.17- 4, Fealed infarct. Drawing of the right 


lung showing horizontal fibrous pseudosep- 
tum across lower lobe. (1) The lower cross 
section drawing shows fibrous band extend- 
ing fron pleural tab into lung. (2) Cross 
secticr on right is from a healing infarct at 
medial aspect of lower lobe. B, photomicro- 
graph -hr»ugh pleural tab showing the 
marked fibrosis in the healed infarct. Note 
the orzanized and canalized vessel just proxi- 
mal to the infarct. An elastic tissue stain 
demoas-ra-ed elastic fibrils throughout this 
lesion. C, r»entgenogram a short time prior 
to death showing the linear shadow which 
corresponds to the gross pathological speci- 
men. Arrew points to retraction of the 
pleurzl margin opposite the dense line. 


are nct uncommon and that many of them 
heal, it should be possible to find them at 
autopsy ir their healed stage. It seems im- 
proba»ls that pathologists have systemati- 
cally searched for the healed infarcts in the 
past, or possessed any adequate criteria for 
recogrizing them, and consequently the in- 
cidence of their occurrence is not known. 
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This is due to the fact that the usual 
method of examining the lungs in their 
fresh deflated state does not permit accu- 
rate observations of old scars, pseudosepta, 
and small linear areas of fibrosis. Our meth- 
od of examination of the inflated lung with 
the aid of roentgenograms has made it pos- 
sible to find these lesions grossly. Once 
having been demonstrated, they can then 


be removed for microscopic examination. If 


the microscopic section shows an old 
thrombosed or recanalized vessel, we can 
hypothesize that the lesion may have been 
an infarct in the past. We have been for- 
tunate in finding a few such cases, in which 
there was a fairly definite history of an in- 
farct months or years before death. 

A good example of a case* showing healed 
infarction is that of a man, aged sixty-two, 
who six months before his first entry to the 
hospital had what was called pneumonia 
which was followed a few months later by 
dyspnea and wine-colored pleural fluid. A 
roentgenogram at the first entry showed 
fluid at the right base with interlobar ex- 
tension. А definite parenchymal lesion 
could not be visualized because of the 
superimposed fluid. The patient died five 
months later, about one year after the on- 
set of symptoms. The autopsy showed a 
linear. fibrous band (Fig. 17.7) running 
completely across the right lower lobe 
forming an almost complete septum be- 
tween the lower and middle thirds. The 
pleura was thickened over this pseudosep- 
tum and in one place had formed a fibrous 

tab which was adherent to the parietal 
pleura. A microscopic section (Fig. 175) 
across this zone shows masses of closely 
packed, tangled elastic fibrils- -undoubt- 
edly remnants of the original alveolar walls. 

Two lesions could produce such an end-re- 
sult, an organized pneumonitis or a healed 
infarct. In favor Of the latter was the find- 


| Ing a short distance toward the hilum from 


the zone of scarring of a large pulmonary 


artery which was completely occluded, ex- 


* This case was reported in the Case Records of the Massa- 
chusetts General Hospital, Case 24381, Мес England J. Med., 
1938, 279, 438-443. 
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cept for small canalizing vessels, by an or- 
ganized thrombus. The occluded portion of 
the artery lay within normal lung tissue, a 
fact which would be most unlikely if the 
thrombosis had been secondary to a pneu- 
monitis. We feel confident, therefore, that 
this lesion was an infarct associated with 
pleural effusion at the first admission and 

that it healed completely producing the 
fibrous band and pleural thickening ob- 

| served at autopsy. From the drawing of this 

[ея] infarct (Fig. 17/7) it is easy to under- 
stand how this lesion could produce a linear 
horizontal shadow on the roentgenogram.t 
Figure 17C taken a short time before the 
patient's death still shows some fluid at the 
right costophrenic angle. The dense oblique 
line at the right base corresponds to the 
fibrous band seen in the drawing of the 
specimen. The retraction of the pleural 
margin opposite the dense line is visible 
(see arrow on figure). 

Since an infarct of the lung is always pe- 
ripheral at and extends to the viscera l pleura, 
it frequently stimulates a pleural reaction 
which is believed to be the cause of the le pain 
in this condition. This reaction may or mày 

———— — t 
not give rise to an effusion. In our series of 
infarcts pleural effusion was present in only 
40 per cent of the cases, but in only one- 
third of this group, or in approximately 13 
per cent of the whole group of infarcts, 
could a causal relation be inferred between 
infarction and the occurrence of pleural 
fluid. The fluid in the other cases was more 
likely due to congestive heart failure or was 
present on the side that did not have the 
infarct. Why some infarcts stimulate a 
serous reaction and others do not is still 
unsettled. We do not believe that the pres- 
ence of infection is the provoking agent be- 
cause secondary infection of an already ex- 
isting bland infarct is extremely rare. Many 
infarcts, and especially those that are as- 
sociated with fluid, will produce pleural 
thickening when they heal and we believe 
that if a more careful search is made by 
both roentgenologist and pathologist, evi- 


ї The differential diagnosis of linear shadows of the lung will 
be discussed more fully in a later paper. 
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A, normal left costophrenic angle. В, symptoms o. infa-ct eight days before; доо cc. clear fluid. 


C, same patient, one and a half years later. Note the thicker ed pleura and nodular shadow (retouched). 


dence of infarction will be more often dis- 
covered as a cause of pleurisy. 

While we do not wish to propose that all 
localized areas of pleuritis, peripheral scars, 
and anomalous septa are healed infarcts, 
there certainly appears to be a discrepancy 
between the very large number of clinical 
cases of sudden painful pleurisy, many as- 
sociated with effusion and blood spitting, 
and the relatively rare pathological diagno- 
sis of healed infarct. This is in part due to 
the fact that a localized pleuritis is usually 
assumed to be tuberculous i in origin. We be- 
lieve that if there is no evidence of active 
tuberculosis in the lungs, and excluding 
apical adhesions, the presence of a “dry” 
pleuritis or pleuritis with a sterile effusion 
is more likely to be due to infarction than 
tuberculosis. As has already been stated, 
the absence of a history of phlebitis, sur- 
gical operation, or heart disease does not 
rule out the diagnosis of infarction. If pleu- 
risy with effusion is preceded or followed by 
a roentgen shadow simulating an infarct, 
the diagnosis is almost certainly estab- 
lished. Figure 18 illustrates this cycle. The 


first roemtgenogram shows a normal left 
costophr-nic angle in a routine study of a 
patient with bronchial asthma. The second 
roen-gean»gram on the same patient taken 
eleven days later and eight days after an 
attack o- left chest pain radiating to the 
shou de- and blood-tinged sputum shows 
left 5leu-al effusion. Four hundred cubic 
centimeters of straw-colored fluid were re- 
moved. The patient died one and a half 
years ater of coronary thrombosis. The 
third -oentgenogram taken three weeks 
before death shows chronic pleuritis over 
the left ‘ewer lobe, more marked in the re- 
gion of the healed infarct at the costo- 
phrenic angle and no pleural fluid. These 
findings vere confirmed at autopsy. 


ENCOMPLETE INFARCTION 


Most zanicians and roentgenologists are 
famil a> with the postpartum or postopera- 
tive patient who suddenly on about the 
tenth to fourteenth day develops a little 
fever, spits up blood, may even have chest 
pain, and whose roentgenogram shows an 
infarct-like shadow (Fig. 19.7). The symp- 


„ә 


toms usually last one to two days and the 
roentgen shadow disappears completely in 
two to four days (Fig. 198). This roentgen 
shadow is usually interpreted as represent- 
ing pneumonia or an infarct in spite of the 
fact that, although it is generally believed 
that infarction cannot occur in a normal 
lung, there is no evidence of pulmonary 
congestion or any other abnormal condi- 
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drome occurs not infrequently in the am- 
bulatory patient without any indication of 
a source for an embolus and is sometimes 
incorrectly diagnosed as tuberculosis. 

[n 1922 Cutler and Hunt? described this 
clinical and roentgenological syndrome in 
postoperative patients and stated that the 
lesions were produced by small emboli 


arising from thrombi in the operative field. 





A 


, 


tion. Since most of these patients get well, 
pathological confirmation of these inter- 
pretations has not been made. If this lesion 
were a true infarct with alveolar wall de- 
struction, it coufd not disappear in a few 
days. It would have to heal and organize in 
the usual way, which has been described 
above, a process that would take more than 
a few days. One must infer, therefore, that 
! the lesion did not involve the alveolar walls 
and that resolution of the process occurred. 
We have termed this lesion an incomplete 
infarct, one which terminates by resolution 


- instead of by organization. [his same syn- 


incomplete infarct at right border of heart; В, same patient two 
days later. The lesion has disappeared. 


They predicted, probably correctly, that 
pathologists would be loath to accept these 
lesions as infarcts. This hesitance may be 
attributed in part to the questionable rela- 
tionship between lesions observed clinically 
in nonfatal cases and those observed both 
clinically and pathologically in individuals 
dving of another disease. In addition, al- 
though lesions produced by animal experi- 
mentations are not always analogous with 
those occurring spontaneously in man, 
experimental results in this condition 
would have been very difficult to evaluate 
without accurate knowledge of the exact 
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morbid anatomy of the human lesion. Prac- 
tically all the experimental work on pul- 
monary embolism has shown that a true 
infarct cannot be produced in a normal 
[ung, i.e., if we accept alveolar wall destruc- 
tion as the necessary factor in the definition 
of the word infarct. If, however, pulmonary 
congestion was produced in the animals 
before the emboli were introduced, true 
infarcts developed. Recently Bardin‘ of the 
University of Paris and Steinberg and 
Mundy? in this country have presented 
evidence of the production of true infarcts 
in apparently normal dogs. They both feel 
that the reason why others have not been 
able to get comparable results is that they 
have not used a sufficient number of em- 
boli to produce complete local circulatory 
obstruction. They neglect the fact, how- 
ever, that when the pulmonary arteries are 
loaded with large numbers of emboli ex- 
perimentally, the circulation is so em- 
barrassed that the lungs are no longer nor- 
mal. Most of the workers, however, in- 
cluding Cohnheim and Litten,® Litten,? and 
Karsner and Ash,* did produce lesions in 
the normal lungs of animals, but because 
there was no alveolar wall destruction, 
they apparently ignored their findings. 
There was, however, edema, red blood 
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Fic. 20. Phetomicrograph of an incomplete infarct 
produced experimentally in a normal dog. Note 
the intact alweolar walls and the hemorrhage 
within the alveol:, 

cells and a few leukocytes in the alveoli. 

We repeated these experiments and pro- 

duced similar lesions* (Fig. 20).' We be- 

lieve thas -hese experimental lesions pro- 
duced in normal dogs correspond to what 
we have termed an incomplete infarct in 


* We wish to thank Dr. John D. Stewart of the Department 
of Surgery for bis hep with the animal experiments. 





Fic. 21. Æ, low power photomicrograph of an incomplete infarct in a patient who died of acute massive 
embolism following a pelvic operation. Note the embolus just prox mal to the lesion. B, a higher power 
showing intact alveolar walls and hemorrhage and leukocytes within the alveoli. 


“ 
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man. This clinical application of these 
positive experimental findings, which were 
previously interpreted as negative results, 
has not, so far as we know, been made 
heretofore. 

Figure 21 demonstrates an incomplete 
infarct in a section from the right lower 
lobe of a woman, aged forty-three, who 
died of acute massive pulmonary em- 
bolism nine days following an operation 
for uterine suspension. She had complained 
of a rather indefinite slight right chest pain 
a few days before her death, but it was so 
vague that no roentgenograms were taken. 
The histologic appearance of this infarct 
is very similar to the lesion produced in 
the normal lung of a dog, as illustrated 
above. There is no alveolar wall destruc- 
tion, merely edema and cellular deposits 
within the alv eoli. The clinical importance 
of recognizing these disappearing shadows 
on the r roentgenograms, of interpreting 
them 4 as е embolic in origin rather than 
pneumonic or infectious, and of repeated 
examinations, cannot be overemphasized, 
since it may be the only warning signal of a 
fatal massive embolus. The incomplete 
infarct is also very similar to the very early 
stage of a true infarct and it is therefore 
quite plausible that all these lesions begin 
the same way, but that the condition of the 
lung dictates its course—the infarct re- 
maining incomplete in the normal lung and 
going on to completion when there is dis- 
turbance in the collateral circulation, as 
for example in congestive heart failure. 


SUMMARY AND CONCLUSIONS 


Roentgenological examination of the 
lungs after death is a definite aid in the 
pathological examination. 

A description is given of a routine 
method of taking postmortem teleroent- 
genograms and of preparing the lungs by a 
formalin injection-inflation technique in 
order to permit an accurate correlation be- 
tween the anatomic lesions in the lung 
with those demonstrated on the roent- 
genogram. 

From a study of over 3,500 autopsies 
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the incidence of apparent increased fre- 
quency of pulmonary embolism and in- 
farction 1s emphasized and special note is 
made of the higher proportion among 
medical rather than surgical patients. 

4. The gross and microscopic pathology 
of pulmonary embolism and infarction is 
reviewed. 

5. The size, shape, usual locations, and 
the peripheral nature of infarcts are de- 
scribed. Infarcts of the lung are always in 
contact with pleural surfaces, and the long | 
axis of the infarct is parallel to the luagest | 
pleural surface it involves. The cardiac 
margin of the infarct is convex or “hump” , 
shaped. 

6. Special attention is called to healing 
and healed infarcts, lesions which produce 
finear shadows on the roentgenograms and 
which are more easily recognized by the de- 
scribed method of examination. 

The term “incomplete infarction" 15 
snggested for the syndrome characterized 
by pleural pain or blood spitting or both, 
associated with a rapidly appearing and 
disappearing infarct-like area of consolida- | 
tion in the lung without alveolar wall des-' 
truction. This is shown to be similar to; 
the oft-repeated experimentally produced 
lesions which had been previously ignored. 
as regards clinical application. 

Although the correlation of the clini- 
cal findings of the cases in this study has 
not been fully completed, it 1s apparent 
that: 

There is often insufficient. clinical 
evidence of pulmonary infarction to allow 
a diagnosis; for example, there may be no 
pleural pain, blood spitting or any obvious 
source of an embolus, but given any one 
of these findings, together with roentgeno- 
logical evidence consistent with an infarct,« 
the diagnosis may be made. 

b. In view of the fact that one-third of 
the cases of pulmonary infarction occur in 
patients who have not been operated upon 
and who have no demonstrable cardiac dis- 
ease, it is important to consider pulmonary 
infarction in the differential diagnosis of 
pulmonary disease in ambulatory patients. 
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c. An accurate diagnosis of pulmonary 
infarction is very important because unless 
proper treatment is carried out the patient 
may have a fatal embolus. 
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DISCUSSION 


Dr. Н. DaBney Kerr, Iowa City, Iowa. It 
is a pleasure to be able to discuss such a. paper 
as has been presented by Drs. Castleman and 
Hampton. We always expect something good 
to come out of the Massachusetts General 
Hospital and we certainly have not been dis- 
appointed this time. 

There has been very little theorizing in the 
presentation of this excellent work, and we have 
been given a maximum of factual evidence, 
which, it seems to me, is one of the things which 
we as roentgenologists need most. Certainly all 
of us have been puzzled by various shadows 
seen in the antemortem films and even in the 
postmortem films of inflated lungs which we 
may have taken, but it seems to me that the 
work which has just been presented is a tre- 
mendous help to us because it shows us basi- 
cally the causes of these shadows over which 
we may have theorized but which we were un- 
able to explain adequately. 

Roentgenologists need this type of basic, 


Postmortem Chest Teleroentgenograms with Autopsy Findings 325 


fundamenta. pathologic and anatomic verifica- 
tion of the shadews which they see on films. 
I can plainly sce how this can be an aid to us. 
It gives us а much better insight into the 
pathologic processes with which we are con- 
cerned and which we commonly encounter. It 
is also an example to us, those of us who may 
think we агг terrifically busy and thereby put 
aside the basic explanation of roentgenologic 
findings, >2camse certainly if anyone is busy it 
is the grcup at the Massachusetts General 
Hospital. Yet they have taken time to give us 
this exceedingly important and clarifying 
paper. 


Dr. Castleman has told me that at least зо ` 


per cent cf ther cases of proved infarction and 
embolism rave occurred in noncardiac medical 
patients. That, to me, was very illuminating 
because .* is not usually thought that non- 
cardiac medical patients and nonsurgical pa- 
tients have these infarcts. 

It has ест interesting to me also to notice 
that the shape of these lesions is not always the 
so-called =] triangular shadow; that the position 
of the infarct, particularly in the majority of 
cases where they are found at the bases, is not 
that cf the triangle with the basg to the 
periphe-y but is more likely to show either an 
oval cr a triangular shadow with the base 
media and the apex peripheral. 
given us beth in the pathologic specimens and 


on the flms very adequate explanation for / 


these пг лез. 

I th/nk this is undoubtedly one of the best 
papers ziving us a fundamental explanation of 
the patho ogical findings in the chest that we 
have Faa che pleasure and opportunity of hear- 
ing for a long time. 


Dr. Georce W. Homes, Boston. I would 
like то adda brief statement as to the practical 
value 5* chis method of examining the chest; 
perhaps | should not say "add," but “етрһа- 
size." 

F rst, most of these patients are too sick to 
be orouzbt to the roentgen department for 
exammation and that means that the exami- 
nat ол must be made at the bedside. We need 
betze- portable apparatus than we are usually 
equipped with to do the best work. To do our 
best work, we should be able to take a film at 
the bedside in one- twentieth of a second. Such 
apparatus is now available in some clinics. 

The second point which I would like to make 
is that a single examination, as Dr. Hampton 


AN 


K 


They have \~ 


^ 
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pointed out, may be negative and we should 
be given the opportunity to examine these pa- 
tients more than once and on different days. 

Then, I would like to emphasize again the 
peculiar character of these shadows. They are 
not what we expect to see. 

I want to thank Dr. Kerr personally for em- 
phasizing in his discussion the amount of 
work that these men have done. 


Dr. Davin S. Dann, Kansas City, Mo. I 
would like to make one or two comments that 
occurred to me. 

Of course, all of us here undcubtedly feel, as 
I do, the great value of this fundamental piece 
of work and feel the justification for the careful 
correlation between the pathelogic and the 
roentgenologic departments, and undoubtedly 
that will explain away many embarrassing 
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moments that most of us have had at one time 
or another. 

| have been very much interested in the 
statement concerning the emboli occurring 
postpartum; that is, noncardiac in nature, and 
it occurs to me now, as I recall seeing sections 
presented by our pathologist in which he 
demonstrated emboli of placental cells occur- 
ring normallv, I wonder whether these emboli 
which have been demonstrated in this fashion 
may not represent such embolic phenomena. 


Dr. CasrLeman (closing). In answer to Dr. 
Dann's question about placental cells, I must 
admit that I have not heard of it. However, the 
occurrence of incomplete infarction in post- 
operative patients as well as the postpartum 
would seem to indicate that embolic placental 
cells, if true, is not an adequate explanation. 
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CYSTIC ВКОМСНІЕС ASIS* 


A CLINICAL AND ROENTGENCLOGICAL 


STUDY 


$ By DAVID REISNER, M.D., and 1. G. ТСБ ЖТКОЕЕ, M.D. 


NEW YORK CITY 


YSTIC disease of the lung has at- 

tracted considerable attention in re- 
cent years as indicated by the rapidly 
accumulating literature on this subject. 
There is no doubt that cases of pulmonary 
cystic lesions are being observed with in- 
creasing frequency. In a large measure this 
is probably due to the fact that this condi- 
tion is at present more readily recognized 
than heretofore. Another reason, however, 
may be the increasingly wide use of routine 
roentgenographic examinations of thechest, 
both in general hospital practice and in ap- 
parently healthy individuals. In a number 
of instances pulmonary abnormalities that 
may otherwise have remained undetected 
are thus brought to light. 

It is not the purpose of this paper to en- 
ter into a full discussion of the various forms 
of air-containing cystic changes in the lung, 
but to call attention to a particular type of 
lesion, examples of which are often included 
in reports on cystic pulmonary disease. We 
refer to cases which have been variously 
designated as “polycystic lung” (Bagli- 
апі"), “bronchiectasis universalis cystica” 
(Daniel and Jezsovics’), or “open honey- 
combed lung" (offene Wabenlunge, Lenk’). 
From a purely morphological point of view 
it may be said that pulmonary changes 
of this type occupy a somewhat border 
line position. between cystic formations 
and saccular bronchiectasis inasmuch as 
they combine certain characteristic fea- 
tures of both. However, our observations 

fus tend to indicate that this lesion 
represents a well defined entity charac- 
terized by distinct clinical and roent- 
genographic features as well as by corre- 
sponding pathological changes. It there- 
fore seems justified to separate cases of this 
type, on the one hand, from other forms of 


cystic diszas- of the lung and, on the other, 
from common bronchiectatic lesions result- 
ing from va ious inflammatory processes. 
In айда, тв of particular practical im- 
portance to differentiate such lesions from 
pulmonary tuberculosis as will be brought 
out in the suf sequent discussion. 

This repor: is based on a group of 17 
cases which. were observed on the Tubercu- 
losis Services # the Metropolitan and Sea 
View Ноѕска > and in the Tuberculosis 
Clinics of the partment of Health. While 
the total namber of cases studied was con- 
siderably large some were eliminated from 
this report, ег because of insufficient 
data or because: of complicating features 
which renderec the identification of the 
original character of the lesion rather dif- 
ficult. . 


CAT ICAL ASPECTS 


Of the 17 cases, 12 were males and 5 fe- 
males. Sixteen жеге white and 1 was col- 
огей. The ages ranged from eleven to sev- 
enty years. poe were 3 patients, eleven, 
thirteen and four#en years old respectively 
at the time of the “rst observation. The age 
factor as found г “his series of cases cannot 
be regarded as v any particular signifi- 
cance. The fact tzat the majority of the 
individuals were а iults is explained by the 
general nature cf he material at our dis- 
posal. 

History and Сут xtoms. In a large propor- 
tion of the cases symptoms attributable to 
the respiratory tract were either entirely 
absent or very кыйс. This was often quite 
out of proportioa wih the marked physical 
signs and, even 27250, with the extent of 
the pulmonary caanzes as demonstrated оп 
roentgen studies. ir. a number of instances 
the pulmonary cendi топ was discovered on 


* From the Sea View Hospital, Staten Island, N. Y., the Tuberculosis Division of the Metrcp»ita. Hospital, and the Clinics of the 
Bureau of Tuberculosis of the Department of Health, New York City. 
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routine roentgenograms. This was the case 
in 7 patients of this group. 

Of the 17 cases, 4 had practically no com- 
plaints referable to the respiratory organs. 
In 8 patients the symptoms were quite 
mild, such as recurrent "chest colds” or 
“bronchitis,” slight chronic cough of many 
years’ duration, either dry or associated 
with expectoration of scanty sputum. The 
remaining § cases presented more definite 
symptoms, such as more or less severe 
cough, usually exceedingly chronic, with or 
without expectoration. In some cases the 
symptoms appeared to be subject to sea- 
sonal exacerbations, usually during the 
winter months. In none of the cases was the 
expectoration fetid in cheracter. Two pa- 
tients gave a history of a angle hempotysis 
during the entire course cf illness of many 
years’ duration. In one of these there was 
evidence of a cardiovascular complication 
with signs of congestive failure. Several pa- 
tients complained of progressive shortness 
of breath on exertion. This was observed in 
individuals of advanced age with pulmo- 
nary emphysema or cardiovascular compli- 
cations. Constitutional signs and symp- 
toms, such as fever or oss of weight and 
strength, were absent in the uncomplicated 
cases. 

Aside from the usual childhood diseases, 
the past histories did rot contain any sig- 
nificant data, especially as regards preced- 
ing respiratory affections. Only 2 patients 
had a history of pneumonia in the past. 
While the actual date ef onset of the symp- 
toms and their total duration were ex- 
tremely difficult to determine because of 
the mild and rather vague character of the 
complaints, it is noteworthy that a number 
of cases dated the onset of their symptoms 
to early childhood. In others, a history of 
twenty vears’ duration or more could be 
obtained. 

Physical Examinavion. lr. the absence of 
complications the general condition shows 
little, if any, impairment. This is, of course, 
different in cases showing signs of either 
chronic respiratory infection, emphysema 
or circulatory embarrassment. Varying de- 
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grees of dyspnea and cyanosis were found 
in several of the older individuals, evident- 
lv due to coexisting emphysema or cardio- 
vascular complications. Clubbing of fingers. 
was found in 3 cases, all of whom showed 
evidence of either chronic pulmonary in- 
fection or congestive cardiac failure. 

Examination of the chest as a rule shows 
no visible deformity or retraction of the 
thoracic wall. The percussion note over the 
involved area is variable, that is, either im- 
paired, or of normal resonance, or else hy- 
perresonant, depending upon the extent of 
involvement and the coexisting emphy- 
sema. The breath sounds are either bron- 
chovesicular or bronchial, but at times 
diminished in intensity. Almost invariably 
one finds numerous moist rales of medium 
or coarse size and many rhonchi. Since 
these signs are often particularly pro- 
nounced over the upper lobes, it is quite 
understandable that an extensive tuber- 
culous process is frequently suspected in 
these cases. 

Laboratory Findings. The usual labora- 
tory examinations did not disclose any rele- 
vant findings. The sputum was consistently 
negative for tubercle bacilli in all but one 
case in which the roentgen findings indi- 
cated the presence of a complicating tu- 
berculous lesion. The absence of tubercle 
bacilli from the sputum merits particular 
emphasis in view of the fact that the ma- 
jority of the cases of this series was re- 
ferred for institutional care with the diag- 
nosis of pulmonary tuberculosis. À number 
of the cases had been in tuberculosis hos- 
pitals or under clinic supervision over a pe- 
riod of many vears. The blood Wassermann 
test was positive in 2 cases. Although lues 
has been referred to by some authors (San- 
doz,* Balzer and Grandhomme?) as a pos 


sible etiologic factor in this type of ШАМ 


monary lesion, it seems reasonable to re 
gard the presence of a luetic infection as a 
mere coincidental finding. 


ROENTGEN FINDINGS 


Roentgen examination provides most 
pertinent information as to the location of 


— 
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the lesion, its distribution and, above all, 
an accurate portrayal of the morphologic 
character of the changes. 


» The extent of involvement varies greatly 


in the individual cases. In most cases, how- 
ever, the lesion occupies rather large areas 
of the lung, such as the greater portion of 
one lobe, a whole lobe, or even several 
lobes. Table 1 indicates the distribution and 
the extent of involvement as found in this 
series. It will be noted that there was a 
marked predominance of cases in which the 
right lung was involved. Another note- 
worthy point is the frequent involvement 
of the upper lobe. This deserves particular 
mention as it may be of value in distin- 
guishing lesions of this type from ordinary 
saccular bronchiectases which, as is gen- 
erally known, are more commonly situated 
in the basal portions of the lung. On the 
other hand, it is well to remember that the 
frequent location in the upper lobes mav 
cause difficulties in differentiating such 
changes from tuberculous lesions. 

The characteristic roentgenographic find- 
ings are as follows: The involved portion of 
the lung shows a honeycomb- or sponge-like 
appearance and often gives the i impression 
of a bizarre network composed of meshes of 
various sizes. This appearance is produced 
by a cluster of thin-walled, closely packed 
cavities separated by fine trabeculations. 
The cavities are usually round or ovoid, at 
times their borders are polygonal or irregu- 
lar. This bizarre structure is evidently due 
to overlapping of the borders of the cavities 
located in various planes of the involved 
pulmonic area. The size of the cavitations 
is variable, usually ranging from that of a 
pea to that of a walnut. Small fluid levels 
are often noted at their lower poles espe- 
cially in those situated in the more depend- 

ent portions of the lung. Changes indicative 
of a chronic inflammatory | process, such as 
marked. fibrosi hrinkage of the lung, 
tiñ uncomplicated cases 
of cystic bronchiectasis. In most cases 
there is no evidence of alteration in the 
position or shape of the mediastinal struc- 
tures or heart, no narrowing of the inter- 
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costal spaces and no distortion of the: 


contcurs ef the thorax. The aeration of the 
involved »ortions of the lung shows little 
impairment and its volume does not appear 
appreeabh: reduced although the lesion 
тау be quite extensive. 

The roeatgenographic findings just de- 
scribec represent the basic and character- 


Tase I 


DESTRIBUTION OF THE LESION 





No. of 


cases 
Right ирде” che... pret teni 6 
Right midd е 1зЬе........................ I 
Right upper ard middle їоһев............. 2 
Right micc le aad lower lobes.............. 1 
Right upper, middle and lower lobes....... 2 
Left upper !өбһе.......................... 1 
Massive irvelvement of total left lung...... 2 
Bilateral involvement. ................... 2 


Total... 





istic pattera of the lesion. Some cases, how- - 


ever, shov mere or less pronounced devia- 
tions from -he typical appearanee, chiefly 
varying degrees of surrounding fibrosis and 
infiltratior wth resulting retraction of the 
pulmonic ве с. Such additional changes are 
indicative o^ a superimposed chronic in- 
flammatory process. The typical picture 
of the lesion x generally clearly preserved 
in young :nd viduals. Complicating fea- 
tures are mere apt to be found in older per- 
sons, especialy п cases presenting marked 
subjective symptoms and a history of re- 
current resoiratory infections of many 
years’ duration. 
A type of lesien which may represent a 
somewhat different entity was found in 2 
cases included r. this report (Cases xvi and 
хуп). While the clinical picture of these 
cases seemed to conform with the one ob- 
served in the other cases of this group, the 
roentgen findirgs were somewhat different, 
inasmuch as taere was marked contraction 
of the pulmonic field accompanied by dis- 
eo i таё эы structures 





ure lung | р н of func- 
tioning parencaynra may account for this 
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roentgenographic picture. A case in which 
the roentgen findings were practically iden- 
tical with those just mentioned was re- 
cently reported by Gale, Keeley and Coon” 
following pneumonectomy. 

Bronchographic examinations were car- 
ried out in 9 cases of this series. In nearly 
all of these cases the contrast material 
readily entered and filled the above de- 
scribed cavities. This demomstrated that 
thev represented saccular dilatations com- 
municating freely with the bronchial tree. 
Some of the cases also showed cylindrical 
and fusiform bronchiectasis leading direct- 
ly into the dilated sacs. There were, how- 
ever, no indications of distortion or irregu- 
larity in the shape or course of the saccular 
or cylindrical dilatations, as contrasted 
with ordinary bronchiectasis of inflamma- 
tory origin where such findings are usually 
present. 

PATHOLOGY AND PATHOGENESIS 

A perusal of the literature disclosed only 
few reports on the patholegical findings in 
cases which clinically and roentgenograph- 
ically were comparable te those discussed 
in this paper. Such instances were reported 
by Herms and Mumme,* Weiss,” Canigi- 
ani? Nolte, and quite recently by Sel- 
lors.” A similar case is mentioned by Asch- 
off.? One of our cases (Case xiv) came to 
necropsy and the findings are included in 
the case report. 

The gross findings are as follows: A large 
portion of the lung, usually one or more 
lobes, is transformed into a cluster of thin- 
walled, cyst-like cavities of variable sizes 
which communicate freely with the bron- 
chial branches and sometimes with each 
other. These changes give the involved por- 
tion of the lung a characteristic sponge-like 
appearance. The cavities have a smooth 
and shiny inner surface and frequently con- 
tain small amounts of mucoid secretion. In 
addition to the cyst-like sacs there are also 
fusiform and varicose dilatations of the 
larger bronchial branches which show a 
regular even lumen and often lead directly 
into the saccular dilatations. The pulmo- 
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nary parenchymais either absent or consid- 
erably reduced, the remaining alveoli show- 
ing emphysematous changes. The yellow- 
ish-white color of the involved area, due toe 
marked diminution or absence of anthra- 
cotic pigment, contrasts with the dark dis- 
coloration of the adjacent normal portions 
of the lung. 

Microscopic examination reveals that 
the walls of the cystic dilatations contain 
the structural components of the bron- 
chial walls, namelv, muscle, cartilage, mu- 
cous glands and epithelial lining. The 
amount of cartilage and muscle shows con- 
siderable variation, from complete absence 
in some cases to irregular proliferations in 
others. The epithelial lining is of a true 
bronchial tvpe and consists either of sev- 
eral lavers of cylindrical ciliated cells, or of 
a single laver of either cvlindrical, cuboidal 
or flat cells (Sellors). The septa between the 
sacculations consist of a thin laver of loose 
or compact connective tissue. At times 
there is an excessive amount of fibrous tis- 
sue between the cavities. Some cases, how- 
ever, show, in addition to the above find- 
ings, varying degrees of subacute and 
chronic inflammatory changes with more 
or less extensive bronchitis and peribron- 
chitis. Such changes are evidently the re- 
sult of superimposed infection which is 
bound to complicate the original condition 
and cause a marked alteration of the typi- 
cal anatomic findings. 

While the anatomic and morphologic 
character of the pulmonary changes just 
described appears quite well defined, the 
question as to the pathogenesis cannot be 
regarded as having been satisfactorily an- 
swered as yet. In considering the patho- 
genetic aspect of cystic bronchiectasis, it 
seems necessary to refer briefly to the path- 
ogenesis of cvstic disease of the lung in gen- 
eral.* 

One type of pulmonary cystic lesion has 
been considered as due to a congenital neo- 
plasia and designated as "fetal cystic 
bronchial adenoma" or "cystadenoma" 


* [t should be mentioned in this connection that only air-con- 
taining cystic lesions of the lung are considered in this paper. 
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CYSTIC BRONCE IECTASIS* 
A CLINICAL AND ROENTGENOLCGICAL STUDY 


x By DAVID REISNER, M.D., aud 1.5 ECHERTKOFF, 
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NEW YORK СІТЖ 


YSTIC disease of the lung has at- 

tracted considerable attention in re- 
cent years as indicated by е rapidly 
accumulating literature on this: subject. 
There is no doubt that cases of pulmonary 
cystic lesions are being observed with in- 
creasing frequency. In a large measure this 
is probably due to the fact that this condi- 
tion is at present more readily recognized 
than heretofore. Another reason, however, 
may be the increasingly wide use of routine 
roentgenographic examinations of thechest, 
both in general hospital practice and in ap- 
parently healthy individuals. In a number 
of instances pulmonary abnormalities that 
may otherwise have remained undetected 
are thus brought to light. 

It is not the purpose of this paper to en- 
ter into a full discussion of the various forms 
of air-containing cystic changes in the lung, 
but to call attention to a particular type of 
lesion, examples of which are often included 
in reports on cystic pulmonary disease. We 
refer to cases which have been variously 
designated as “polycystic lung" (Bagli- 
ani), “bronchiectasis universalis cystica” 
(Dániel and Jezsovics?), or Bu honey- 
combed lung" (offene Wabenlunge, Lenk’). 
From a purely morphological point of view 
it may be said that pulmonary changes 
of this type occupy a somewhat border 
line position between cystic formations 
and saccular bronchiectasis inasmuch as 
they combine certain characteristic fea- 
tures of both. However, our observations 

ould tend to indicate that this lesion 
Ка a well defined entity charac- 
terized by distinct clinical and roent- 
genographic features as well as by corre- 
sponding pathological changes. It there- 
fore seems justified to separate cases of this 
type, on the one hand, from other forms of 


суѕе disease of the lung and, on the other, 
{тоте common bronchiectatic lesions result- 
ing. trom. various inflammatory processes. 
In zdd:tca, it is of particular practical im- 
portanee го differentiate such lesions from 
pulmonary tuberculosis as will be brought 
out ia tke subsequent discussion. 

"us report is based оп a group of 17 
cases whsca were observed on the Tubercu- 
losis Services of the Metropolitan and Sea 
View Hospitals and in the Tuberculosis 
Clirics cf the Department of Health. While 
the xta rumber of cases studied was con- 
siderabl larger some were eliminated from 
this reporz, either because of insufficient 
datz of because of complicating features 
whica fendered the identification of the 
orignalcharacter of the lesion rather dif- 
ficu.t. Ы 















CLINICAL ASPECTS 


С the r7 cases, 12 were males and 5 fe- 
males. Sixteen were white and 1 was col- 
orec. The ages ranged from eleven to sev- 
entr years. There were 3 patients, eleven, 
thirzze3 and fourteen years old respectively 
at tae tine of the first observation. The age 
factor as found in this series of cases cannot 
be -eza-ded as of any particular signifi- 
canee, ^ he fact that the majority of the 
indrziduais were adults is explained by the 
genera] nature of the material at our dis- 
posal. 

Fristory and Symptoms. In a large propor- 
tion of the cases symptoms attributable to 
the respiratory tract were either entirely 
absent er very mild. This was often quite 
out cf proportion with the marked physical 
signs 11i, even more so, with the extent of 
the 2ulmoaary changes as demonstrated on 
гоег твен studies. In a number of instances 
the 2uln:oaary condition was discovered on 


* From the Sea View Hospital, Staten Island, N. Y., the Tuberculosis Ds isioreoi she Metropolitan Hospital, and the Clinics of the 
Bureau of Tuberculosis of the Department of Health, New York City. 
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routine roentgenograms. This was the case 
in 7 patients of this group. 

Of the 17 cases, 4 had practically no com- 
plaints referable to the respiratory organs. 
In 8 patients the symptoms were quite 
mild, such as recurrent “chest colds” or 
“bronchitis,” slight chronic cough of many 
years’ duration, either dry or associated 
with expectoration of scanty sputum. The 
remaining § cases presented more definite 
symptoms, such as more or less severe 
cough, usually exceedingly chronic, with or 
without expectoration. In some cases the 
symptoms appeared to be subject to sea- 
sonal exacerbations, usually during the 
winter months. In none of the cases was the 
expectoration fetid in character. Two pa- 
tients gave a history of a single hempotysis 
during the entire course of illness of many 
years’ duration. In one of these there was 
evidence of a cardiovascular complication 
with signs of congestive failure. Several pa- 
tients complained of progressive shortness 
of breath on exertion. This was observed in 
individuals of advanced age with pulmo- 
nary emphysema or cardiovascular compli- 
cations. Constitutional signs and symp- 
toms, such as fever or loss of weight and 
strength, were absent in the uncomplicated 
cases. 

Aside from the usual childhood diseases, 
the past histories did not contain any sig- 
nificant data, especially as regards preced- 
ing respiratory affections. Only 2 patients 
had a history o? pneumonia in the past. 
While the actual date of onset of the symp- 
toms and their total duration were ex- 
tremely difficult to determine because of 
the mild and rather vague character of the 
complaints, it is noteworthy that a number 
of cases dated the onset of their symptoms 
to early childhood. In others, a history of 
twenty vears' duration or more could be 
obtained. 

Physical Examination. In the absence of 
complications the general condition shows 
little, if any, impairment. This is, of course, 
different in cases showing signs of either 
chronic respiratory infection, emphysema 
or circulatory embarrassment. Varying de- 
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grees of dyspnea and cyanosis were found 
in several of the older individuals, evident- 
ly due to coexisting emphysema or cardio- 
vascular complications. Clubbing of fingers 
was found in 3 cases, all of whom showed 
evidence of either chronic pulmonary in- 
fection or congestive cardiac failure. 

Examination of the chest as a rule shows 
no visible deformity or retraction of the 
thoracic wall. The percussion note over the 
involved area is variable, that is, either im- 
paired, or of normal resonance, or else hy- 
perresonant, depending upon the extent of 
involvement and the coexisting emphy- 
sema. The breath sounds are either bron- 
chovesicular or bronchial, but at times 
diminished in intensity. Almost invariably 
one finds numerous moist rales of medium 
or coarse size and many rhonchi. Since 
these signs are often particularly pro- 
nounced over the upper lobes, it is quite 
understandable that an extensive tuber- 
culous process is frequently suspected in 
these cases. 

Laboratory Findings. The usual labora- 
tory examinations did not disclose any rele- 
vant findings. The sputum was consistently 
negative for tubercle bacilli in all but one 
case in which the roentgen findings indi- 
cated the presence of a complicating tu- 
berculous lesion. The absence of tubercle 
bacilli from the sputum merits particular 
emphasis in view of the fact that the ma- 
jority of the cases of this series was re- 
ferred for institutional care with the diag- 
nosis of pulmonary tuberculosis. A number 
of the cases had been in tuberculosis hos- 
pitals or under clinic supervision over a pe- 
riod of many vears. The blood Wassermann 
test was positive in 2 cases. Although lues 
has been referred to by some authors (San- 
doz,” Balzer and Grandhomme?) as a pos 
sible etiologic factor in this type of ри 
monary lesion, it seems reasonable to ге- 
gard the presence of a luetic infection as a 
mere coincidental finding. 


ROENTGEN FINDINGS 


Roentgen examination provides most 
pertinent information as to the location of 
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(Stoerk, Couvelaire’). In these cases the 
larger bronchi were found tc be normally 
formed, while the lung parenchyma ap- 
peared to be replaced by numerous small 
cysts and a stroma containing gland-like 
epithelial proliferations. It is obvious that 
there is no similarity between this form of 
cystic disease and the type referred to in 
this report as cystic bronchiectasis. 

Some investigators postulated intra- 
uterine inflammatory processes resulting in 
stenosis of the bronchi as a cause of cystic 
changes in the lung (Grawitz," Stoerk?’), 
It is quite probable that bronchial stenosis 
plays a certain róle in the formation of the 
large sac-like or “balloon” type of cysts 
which are often connected with the bron- 
chial tree by a very narrow opening (Deh- 
10,° Pollock and Marvin,” Anspach and 
Wolman,' and others). This mechanism, 
however, could hardly account for the for- 
mation of the cystic variety of bronchiec- 
tasis since the latter show no evidence of 
bronchial stenosis. In fact, the presence of 
a wide open communication with the bron- 
chial tree must be regarded as one of the 
typical features of this condition. 

Other observers, especially Heller,” 
thought that fetal atelectasis with consecu- 
tive hyperplasia and dilatation of the bron- 
chi might be responsible for the origin of 
the “sponge-lung” or cystic type of bron- 
chiectasis. This assumption, however, fails 
to explain the fact that such changes have 
been found in the newborn. 

The majority of the writers on the sub- 
ject are inclined to regard as the most im- 
portant cause of cystic lesions of the lung 
an arrested development of the bronchial 
tree combined with agenesia of the pulmo- 
nary parenchyma (Hueter, Hückel," de 
Lange," Schenck,” Sellors, and others). 

It may not be amiss to recall here some 
of the essential facts concerning the em- 
bryonal development of the lungs and 
bronchi. It is well known that the bronchial 
tree develops from successive dichotomous 
subdivisions of the trachea and stem-bron- 
chi. Pulmonary alveoli appear as small lat- 
eral sacculations of the terminal bronchioli 
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during the fifth and sixth months of intra- 
uterine lite. If the normal subdivision of the 
bronchial tree is impeded at a certain phase 
of the embryonal development, no lung 
pareachyma will be formed and the already 
exist ng bronchial ramifications may con- 
tinae to grow into abnormally large spaces. 
Following the inflation of the lungs after 
bir:h these spaces will become distended 
anc form cystic air sacs. 

It ts conceivable that the variations in 
the types of pulmonary cystic formations, 
especially as to size and number, depend to 
a great extent upon the stage of intra-uter- 
ine hfe at which the arrest in the develop- 
ment of the bronchopulmonary structure 
occurs. If ts growth is impeded in the early 
period of embryonal development, at a 
time when only the stem-bronchus or the 
lobar branches have been formed, the 
parenchyma of an entire lung or of a lobe 
will »e absent and the resultant malforma- 
tion may be one or several large cystic sacs. 
This may be the mechanism for the forma- 
tior of large solitary or multiple cysts, most 
of wch are encountered in infants and in 
young children (Anspach and Wolman,! 
Ribadeau-Dumas and Rault,” Eloesser,!?) 
on rare occasions only in adults (Dehio,® 
Woe"), If, on the other hand, the devel- 
opmear is arrested late in fetal life, that is 
after the evolution of the bronchial tree has 
progressed to the stage of subdivision into 
smail or terminal bronchioli, but before the 
formation of the pulmonary alveoli, the re- 
sult may be an ectasia of numerous small 
brone voli, a condition sometimes described 
as duse bronchiolectatic emphysema. 

Tae cystic form of bronchiectasis, which 
is the subject of the present report, may be 
said te occapy an intermediary position be- 
tween the large cystic sacs and the bron- 
lolectatie cystic disease. An impeded de- 
velopment of the bronchial tree occurring 
after the large and the medium sized 
branches have been formed, which pre- 
vents their further subdivision into smaller 
rami3catioas, may explain the origin of this 
typeo' cystic dilatations of the bronchi. 

It shoulc be pointed out, however, that 








ш 
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the pathogenesis of cvstic disease of the 
lung in general and of the cystic form of 
bronchiectasis in particularis not complete- 
ly understood as vet, since so much of it is 
purely conjectural. 15 is quite conceivable 
that the resultant changes represent the 
combined effect of more than one of the 
above mentioned causes. A combination of 
an impeded development with a defective 
supporting stroma and insufficiently formed 
elastic elements, as emphasized by Pepere” 
and Bard,’ must alse be considered as one 
of the possibilities. Furthermore, it should 
be mentioned that it is not always possible 
to draw a sharp line cf division between the 
individual tvpes of cvstic formations and 
that some cases may combine characteris- 
tic features of two cifferent groups (Dus- 
tin;! see Case xvi of this series). 

It must be admitted that direct and un- 
equivocal proof of the congenital origin of 
cvstic bronchiectasis is extremely difficult 
to obtain, even in the presence of necropsy 
findings, unless observed in a very young 
infant. This, however, is rarely the case as 
this condition is seldom, if ever, the direct 
cause of death in that age. In older indi- 
viduals, on the other hand, superimposed 
chronic inflammatory changes may often 
obscure the original character of the lesion. 
The following pathologico-anatomic fea- 
tures, however, тау be regarded as im- 
portant critera in favor of the con- 
genital nature: the lack of anthracotie pig- 
mentation in the irvolved portion of the 
lung; the regularity in shape and distribu- 
tion of the saccular dilatations; their wide 
open communication with the bronchial 
tree; the frequent predilection for the cra- 
nial portions of the lung; and the absence 
of marked inflammatory changes, in con- 
trast to the cases of ordinary bronchiectasis 
of a comparable extent. 

A number of clinical indications lend 
support to the conzept of the congenital 
origin, namely: the disproportion between 
the frequent asymptomatic or extremely 
mild clinical course on the one hand, and 
the extent of the pulmonary changes on the 
other; the insignifcant past historv, es- 
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pecially as regards past respiratory infec- 
tions; and the fact that in many cases the 
onset of the symptoms may be traced back 
to early childhood. To this must be added 
the characteristic roentgen findings which 
are strikingly different from the changes 
observed in the common forms of bronchi- 
ectasis. 


DIFFERENTIAL DIAGNOSIS 


In the differential diagnosis of cvstic 
bronchiectasis the following conditions de- 
serve particular consideration: saccular 
bronchiectasis resulting from chronic in- 
flammatorv processes; tuberculosis; em- 
phvsematous bullae; and other forms of 
cvstic disease of the lung. 

(1) Saccular Bronchiectasis. The clinical 
and roéntgenological distinction between 
ordinary saccular bronchiectasis and the 
honeycomb- or sponge-lung characteristic 
of cystic bronchiectasis was repeatedly 
stressed in the foregoing paragraphs and 
needs no further elaboration at this point. 
It should be remembered, however, that in 
some cases a differentiation from ordinary 
saccular bronchiectasis may be extremely 
difficult because of superimposed chronic 
infection. In fact, it is entirely possible that 
a number of cases with the usual clinical 
and roentgenographic manifestations of 
chronic suppurative bronchiectasis repre- 
sent the end-result of an infectious process 
engrafted on a pre-existing honeycomb 
lung. 

(2) Tuberculosis. The physical signs fre- 
quently found in cases of cystic bronchiec- 
tasis, such as altered breath sounds and 
numerous moist ráles over the upper lobes, 
very often suggest an erroneous diagnosis 
of pulmonary tuberculosis. The scant sub- 
jective symptoms, the good general condi- 
tion of the patient and the non-progressive 
clinical course, present a striking contrast 
to the physical signs and are important 
points against tuberculosis. Roentgen- 
ologically, the differentiation from second- 
ary bronchiectasis due to chronic fibroid 
phthisis i is based chiefly on the absence of 
extensive fibrosis and contraction of the 
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lung which arecharacteristic for thecirrhot- 
ic-indurative forms of chronic pulmonary 
tuberculosis. The distinction between cys- 
tic bronchiectasis and. tuberculous paren- 
chymal cavities rests on the typical sponge- 
like structure, the multilocular thin-walled 
appearance of the annular formations and 
the absence of any changes indicative of an 
infiltrative process in the former. The per- 
sistent absence of tubercle bacilli from the 
sputum is, of course, a decisive point 
against tuberculosis, especially in view of 
the roentgen findings indicative of cavita- 
tions. It should be mentioned, however, 
that occasionally tuberculosis may be a 
complicating feature of cystic bronchiecta- 
sis. 

(3 Emphysematous Bullae. From а 
roentgenographic standpoint only multiple 
small or medium sized bullae may have to 
be considered in a differential diagnosis of 
cystic bronchiectasis. Large or so-called 
"glant" emphysematous bullae resemble 
more closely the large "balloon" type of 
pulmonary cyst. In contrast to cystic bron- 
chiectasis, emphysematous bullae rarelv 
show well circumscribed complete ring 
shadows. The presence of multiple fluid 
levels, often found in cystic bronchiectasis, 
speaks against emphysematous bullae. It 
should be kept in mind, however, that a 
more or less marked degree of diffuse em- 
physema, with or without demonstrable 
bulla formation, is not infrequently asso- 
ciated with cystic bronchiectasis, particu- 
larly in older individuals. 

(4) Other forms of cystic disease of the lung, 
especially large solitary or multiple cysts, 
are found mostly in infants and young chil- 
dren, whereas cystic bronchiectasis may be 
Ореке | in any age. The former usually 
cause quite marked symptoms of respira- 
tory distress with signs and symptoms of 
mediastinal pressure. The physical and 
roentgen findings are very similar to those 
observed in pneumothorax. Signs of intra- 
thoracic pressure, such as displacement of 
the heart and mediastinal crgans to the 
opposite side, are often present. It is evi- 
dent that there is very little similarity be- 
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tweem changes of this type and the char- 
acter s-ic findings observed in cystic bron- 


LSE, PROGNOSIS AND THERAPY 


Our-ebservations in this group of cases 
would seem to indicate that the clinical 
courses, on the whole, of a non-progressive 
chereccer and that the prognosis is rather 
favore, provided that no complications 
develes. In younger persons the presence 
of суз с bronchiectasis is apparently com- 
patible with general good health and with 
compete or nearly complete absence of 
sub ee ive symptoms. However, with ad- 
vanz аре some of these individuals be- 
come dhronic sufferers because of recurrent 
infezzons which may eventually set up a 
chrom suppurative process. An originally 
harm ess anatomic abnormality is thus 
trarsicrmed into a serious and at times dis- 
ablingáliness. 

С-г possible complications of clinical 
sigri^«ance are pulmonary emphysema 
and cardiac insufficiency, espegially right 
heart алиге. The latter may be the result 
of the chronically impaired pulmonary cir- 
culeten caused by extensive pulmonary 
chanzes such as are seen in some cases of 
cvs-iz bronchiectasis. The frequently asso- 
ciated emphysema is an additional func- 
пога! burden on the right heart. Of the 
cases ncluded in this report, 2 patients 
aged ffty-seven and seventy years respec- 
tively died from cardiac insufficiency. In 
these cases, however, the cardiovascular 
compiscztion was apparently independent 
of 12 oulmonary lesion. 

^s to the therapy, it is evident that cases 
of urcomplicated cystic bronchiectasis pre- 
sen-im* no symptoms require no particular 
trecta ent. Certain preventive measures, 
however, may be of some advantage. These 
ind weduals should be aware of their condi- 
tion axi should be advised to take proper 
саге e apparently harmless respiratory in- 
fec tier s. Otherwise, the treatment is purely 
matic, Cases in which the original 
lesion 45 complicated by severe chronic in- 
fecti should be treated along the same 
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lines as any other chronic suppurative 
bronchiectasis. Needless to sav, cases of 
cystic bronchiectasis present no indication 
for surgical measures. such as lobectomy, 
unless complicated by a progressive sup- 
purative process 

A final point to be emphasized is the fact 
that in the past these individuals have a»- 
parentlv often been regarded as suffering 
from pulmonary tuberculosis. Many of 
them have gone from one tuberculosis in- 
stitution to another where thev remained 
for varving lengths of time, frequently over 
a period of years. The unnecessary hard- 
ship as well as the hazard of exposure -o 
tuberculous infection. thus imposed on 
these individuals is quite obvious. The 
needless financial burden to the community 
may also be a point worthv of considera- 
tion in this connection. 





REPORT CF CASES 


d. Uncomplicated cystic bronchiectasis. Clinical 
symptoms absent or very mild (Cases 1 to IN). 
Case т. ft M., a white boy, was first seen in 

one of the Tuberculosis Clinics of the Depart- 

ment of Health at the age o? fourteen. His only 
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complaints were frequent colds and occasional 
mild non-productive cough. Examination of 
the chest showed dullness, many coarse moist 
rales over the right upper lobe and few rales 
at the right base. There were no other signifi- 
cant findings. During the subsequent follow- 
up period of three vears, part of which he had 
spent in a tuberculosis hospital, he was prac- 
tically symptom-free. The sputum was always 
negative for tubercle bacilli. Roentgen exami- 
nation disclosed a honeycomb-like structure of — 
the right upper lobe due to multiple small thin- 
walled cavities without surrounding infiltration 
or fibrosis. There was no retraction of the lung 
field or distortion of the adjacent structures. 
On bronchographic examination the annular 
formations could be identified as a system of 
saccular dilatations of the bronchi which filled 
readily with the contrast material. Some of the 
larger bronchial branches showed fusiform 
widening (Fig. 1). 


Case п. J. T., a white boy, aged eleven, was 
admitted to Sea View Hospital with a history 
of mild non-productive cough since the age of 
one. There were no other significant data in 
the history. Examination of the chest disclosed 
numerous medium and coarse moist ráles over 
the right lung especially at the base. The spu- 
tum was negative for tubercle bacilli on numer- 
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Fic. 1, Case 1. Uncomplicated cystic bronchiectasis, 7 shows typical honeycomb structure of the right 
upper lobe. Bronchogram (B) demonstrates a system of saccular bronchial dilatations and fusiform widen- 
ing of the larger bronchial branches in the right upper lobe. 
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ous occasions. He left the hospital after sixteen 
months having no subjective symptoms. Roent- 
gen examination showed a system of multiple 
thin-walled cavities in the lower half of the 
“right lung with no apparent impairment of 
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tha: ta contained small fluid levels. Bron- 
chezracky disclosed a number of saccular and 
ev and-ical dilatations of the bronchi in the 
right Ever lobe and few in the middle lobe 
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aeration or retraction of the lung field. He was 
seen again at the age of twenty, after a lapse of 
nearly eight years, when he stated that ne has 
had no subjective symptoms and that he has 
been able to pursue a perfectly normal mode 
of life. A recent roentgenogram showed that 
some of the cavities had increased ia size and 


Fic, 2 © ае 1и. Uncomplicated cystic bronchiec- 
task, Reestgenogram of September, 1929 (4) 
shows -xmwerous thin-walled annular forma- 

oxapying the lower two-thirds of the 
right umg Roentgenogram (B) taken in 1938, 
nine ce ce later, shows multiple small fluid 
levels w 3 а the cavities, otherwise no essential 
chaazz. S-cnchogram (C) demonstrates many 
saca iw and cylindrical dilatations of the 
brose ais the right middle and lower lobes. 


tiors 


Cese on. V. Fa a white boy, aged thirteen, 
was a centact to a brother who had pulmonary 
запа was therefore examined in one 
of tae "Euberculosis Clinics of the Department 
of Fev В He gave a history of frequent colds 
and coegi with slight mucoid expectoration 
since ec.» childhood. Examination of the chest 
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Case п 
tasis. Characteristic sponge-like structure of the 
right upper lobe due to a cluster of meltiple thin- 
walled cavities. 


Fig. 3. Uncomolicated cystic 


showed dullness, bronchovesicular breathing 
and many medium meist rales over the right 
upper lobe; few rales were also present at the 
right base. The Mantoux test was negative 
and the sputum showed no tubercle bacilli. 
Roentgen examination disclosed a character- 
istic spongy appearance of the right apper lobe 
which consisted of a network of thn annular 
formations without infiltration or fibrosis (Fig. 
3). Bronchographic examination shewed seme 
saccular collections of contrast material in the 


right upper lobe and a few also at she base of 
the right lung. 

Case iv. V. G.. a white female, aged twerty- 
seven, was examined routinely in the course 


of a mass case-finding survey for pulmonary 
tuberculosis. She has had frequent chest colds 
and a chronic mild cough without expectora- 
tion. Her past history was otherwise irrelevant. 
Examination of the chest disclosed dullness and 
moist rales over the right upper lobe, otherwise 
no significant findings. The sputum was nega- 
tive for tubercle bacilli, Roentgen examination 
revealed a honeycomb structure of the rght 
upper lobe consisting cf a system of thin-walled 
cavities some of which showed fuid levels. 
‘There was no evidence of infiltration, 
retraction of che lung field. 


fibrosis or 


Case у. L. F., a white woman, aged thirty- 
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six, gave a history of “bronchitis” since early 
childhood. She was examined in the out- 
patient department of a general hospital where 
it was pA that she had pulmonary к 
culosis and she was therefore admitted to Sea 
View Hospital. Her past D was к. 
On admission she appeared to be in good gen- 
eral health and was entirely symptom-free. 
Examination of the chest revealed m: iny moist 
rales and rhonchi over the entire right | ung. 
Otherwise, there were no noteworthy findings. 
The laboratory data did not show anything of 
significance, Sputum could not be obtained for 
examination. She felt perfectly well and left 
the institution after a short stay. Roentgen 
examination showed numerous thin-walled 
annular formations throughout the right lung 
ranging from cherry to walnut size. In the 
basal portion small fluid levels were present 
within the cavities. The lung field appeared 
well aerated and there was no evidence of 
shrinkage of the pulmonic field or retraction of 
the adjacent structures. 


Case vi. M. S., a white female, aged thirty, 
visited a maternity clinic because of pregnancy. 
A routine physical examination of the chest 
revealed signs which suggested tuberculosis 
and she was advised to enter the Tuberculosis 
Division of the Metropolitan Hospital. On 
admission she stated that she had had a slight 
non-productive cough for about one year. Her 
past history was irrelevant except for pneu- 
monia in childhood. She appeared to be in good 
general health. Examination of the chest 
showed dullness, bronchovesicular breathing 
and numerous moist ráles over the right upper 
lobe; a moderate number of ráles were also 
present at both bases. There were no other 
significant findings. The sputum was negative 
for tubercle bacilli. A blood Wassermann test 
was positive. Roentgen examination of the 
chest revealed a typical spongy appearance of 
the right upper lobe due to numerous closely 
packed thin-walled cavities with marked over- 
lapping of their borders. Small collections of 
fluid were seen in some of the cavities. There 
was no shrinkage of the lung field or retraction 
of the mediastinal shadow. Bronchographic 
studies disclosed a system of saccular bronchial 
dilatations in the right upper lobe. Saccular 
and cylindrical bronchiectasis was also present 
at the base of the left lung and few at the right 
base. She was followed for a period of six and 
one-half years during which time she remained 


practically symptom-free. There was no change 
in the roentgen findings throughout the entire 
period (Fig. 4). 


Case уп. E. R., a white male, aged twenty- 
six, was first seen in one of the Tuber-ulosis 
Clinics of the Department of Health ит 1931. 
In 1929 he had been told that he had pulmo- 
nary tuberculosis, evidently on the base of a 
physical examination. At no time did h- have 
symptoms referable to the respiratory tract. 


Суѕ зс Bronchieztazs 337 





Fic. 4. Zase ут. Uncomplicated cystic bronchiec- 
tasis < shows typical spongy appearance of the 
rcht oper lobe. Note small fluid levels in some 
cf the cavities. Bronchogram (B) demonstrates 
a system of saccular bronchial dilatations in the 
rght soper lobe; saccular and cylindrical bron- 
cecsesis is seen at the base of the left lung be- 
kiad «e heart and few also at the right base. 
Eronekogram in the prone position (C) shows 
tie g enter portion of the cavities in the right 
upper lobe filled with the contrast material. 





His gest history was irrelevant. Examination 
of tke ckesr showed dullness, bronchovesicular 
breacaime, increased vocal fremitus and moist 
rales стег the left upper lobe. Otherwise there 
were rc significant findings. He was observed 
for 2 peso of seven years until August, 1938, 
duriag hich time he failed to show any sub- 
jective s: mptoms. The objective findings re- 
mained essentially unchanged. The sputum 
was per stently negative for tubercle Бас. 
Roeatze- examination showed a honeycomb 





m» 
Io 
oO 





appearance of the left upper lobe from the 
apex to the third anterior rib wita numerous 
thin-walled annular shadows and fine linear 
trabeculations. The superior mediastinum 
showed some retraction to the left and the 
intercostal spaces were somewhar narrowed 
in the involved area. The remaining lung fields 
presented an emphysematous appearance. 
Bronchographic studies revealed multiple sac- 
cular collections of contrast material as well 
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Vic. 5. Case уп, Uncomplicated cystic bron- 
chiectasis. 27, left upper lobe shows a bizarre 
meshwork consisting of a system of thin- 
walled annular formations and fine trabecu- 
lations. There is some retraction of the 
mediastinal shadow to the left. Broncho- 
grams (B and C) demonstrate multiple sac- 
cular and cylindrical bronchial dilatations. 





Case уш. T. M., a white male, aged thirty- 
three, was admitted to Metropolitan Hospital 
complaining of abdominal cramps and diarrhea 
of several weeks’ duration. He had no past 
history or symptoms indicative of a respiratory 
affection. Examination of the chest revealed 
slight dullness, few rhonchi and fine moist 
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rales over the right upper lobe. There were ло 
other significant findings. The sputum was 
negative for tubercle bacilli. A blood Wasser- 
mann test was positive. Roentgen examination 
of the chest showed a number of thin-wailed 
cavities occupying the right upper lobe, seme 
containing small collections of fluid. There was 
no evidence of fibrosis or shrinkage, the mecias- 
tinal shadow was in normal position. Broncho- 
graphic study revealed multiple saccular and 
cylindrical bronchial dilatations in the r:zht 
upper lobe and few saccular dilatations at the 
base of the right lung. 


Case тх (courtesy of Dr. D. Ulmar). J. H., 
a white male, aged twenty-four, had a past 


history of frequent colds. He complained. of 


pain in the right lower chest and slight non- 
productive cough of several weeks’ dmra:ion. 
On physical examination bronchovesiewlar 
breathing and medium moist rales were found 
over the right base anteriorly. There were no 
other abnormal findings. 
the chest showed multiple thin-walled cavi-ies 
occupying the right middle lobe some cf which 
contained small collections of fluid. There was 


Roentgenograms of 
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no retract эп of the involved lobe or of the 
adjacert szuctures. During the subsequent 
follow-ag riod of eighteen months he had no 
subjecaive symptoms except a slight cough. 
The plviez] signs and the roentgen findings 
remains) changed, The sputum was per- 
sistent'* negative for tubercle bacilli. 














В. Cystic econchiectasis complicated by chronic 
infeetiar Clinical symptoms moderate to 
severe, deutgenological signs of associated 
throaty fuflammatorv changes (Cases X to 
XZD 
Cass x J. C, a white male, aged forty- 


seven, was observed at the Metropolitan Hos- 
pital кт a period of nine years. He gave a 
history of cough associated with s slight expec- 
гогапсв <f at least twenty years’ duration. 
These ptoms were subject to seasonal 
exacerbctiens during the winter months. Dur- 
ing the last few years the symptoms became 
more marzed, the cough was more persistent, 
he expect жей moderate amounts of purulent 
sputum ari developed progressive dyspnea on 
exertion. There was, however, no history of 


су 















Fic. 6. C 
occupying the upper two-thirds of the ri 
portion of the upper lobe. Diffuse emphysen 
strates a system of saccular bronchial dila 
of the descending branches. 






Čase x. Cystic bronchiectasis complicate { by chronic 51 е sin. 


lung. Note gb 
of the remainder 
taticns in the rig} 


4 shows multiple thin-walled cavities 
s and signs of shrinkage in the ydus 
tthe lung fields. Bronchogram (8) demon- 
прет and middle lobes and fusiform widening 









Vic. 7. €ase xi, Cystic bronchiectasis comp icated 
by chronic infection. Sponge-like structure of 
nearly the entire right lung and of the left basal 
portion. Changes indicative of a chrome inflam- 
matory process are present at the buses, especially 
on the left side. 


copious or blocdy expectoration. It may be of 
interest to mention that he had spent the 
greater part of the twenty years 
tuberculosis institutions. On physical examina- 
tion there was some retraction of the right 
hemithorax, dullness, bronchovesicular to bron- 
chial breathing over the right upper lobe, many 
medium and coarse moist ráles over the greater 
portion of the right lung and signs of emphy- 
sema at both bases. There was slight clubbing 
of the fingers. The physical findings remained 
essentially the same during the entire period of 
observation. His general condition. appeared 
to be fairly stationary. The sputum never con- 
tained tubercle bacilli. Other laboratory find- 
ings were of no significance. Roentgen examina- 
tion showed that the upper and middle lobes 
of the right lung were occupied by maltilocular 
thin-walled cavities of pea to walnut size. 
Small fluid levels were seen in some of the 
cavities. In the upper portion of the reht upper 
lobe there was a moderate degree of fibrosis 


п various 
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with narrowing of the intercostal spaces and 
retraction of the trachea to the right. The re- 
ma ning lung fields showed diffuse emphysema. 
These findings remained essentially the same 
throughout the follow-up period. Bronchog- 
raphy demonstrated that the described cavities 
represented saccular bronchial dilatations com- 
municating freely with the major bronchial 
branches. There was also cylindrical and fusi- 
form dilatation of the bronchi in the right upper 
and middle lobes (Fig. 6). 


Case xi. E. G., a white male, aged forty- 
eight, presented a history very similar to the 
preceding case, that is, a mild chronic cough 
with scanty expectoration and seasonal exacer- 
batons for about twenty years. These symp- 
toms increased in severity during the more 
recent years simultaneous with development 
of progressive dyspnea. For many years he had, 
been a patient in various tuberculosis hospitals 
and was observed at Metropolitan Hospital 
for à period of nine years. Examination revealec 
mocerate dyspnea and cyanosis and slight 
clubbing of the fingers. There were signs of 
diffuse emphysema and numerous medium anc 
coarse ráles throughout both lungs as well as 
mary rhonchi at the bases. The laboratory 
data showed no significant findings. The spu- 
tum was always negative for tubercle bacilli. 
Roentgen examination showed that the greater 
portion of the right lung was occupied by a 
bizarre network composed of numerous closely 
packed thin-walled cavities producing a char- 
acteristic sponge-like appearance. The left 
lung showed emphysema in the upper two- 
thirds and a honeycomb structure in the basal 
port:on, similar to the corresponding area on 
the right side, with changes suggestive of a 
chroaic inflammatory process. The linear den- 
sities in the left upper portion suggested calci- 
fied pleural plaques. Bronchographic examina- 


2 \ 


поп was not performed (Fig. 7). 





Case xu. Р. O., a white male, aged fifty-four, 
has been under observation at the Metropolitan 
and Sea View Hospitals for a period of eleven 
years, His history and symptoms closely re- 
sembled those of the preceding two cases. He 
had a chronic cough and scanty expectoration 
of many years’ duration with seasonal exacer- 
bations, increasing severity of symptoms in 
recent years and progressive dyspnea. He, too, 
had been a patient in various tuberculosis insti- 
tutions for many years. Examinationof the chest 


. 
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revealed dullness over the right upper lobe, 
bronchovesicular breathing, many moist riles 
and rhonchi over the right upper and middle 
lobes. The sputum was persistently negative 
for tubercle bacilli. There were no other labera- 
tory findings of significance. Roentgen exami- 
nation showed numerous cavities of various 
sizes in the right upper and middle lobes, the 
largest being about the size of a walnut. The 
mid-zone presented a characteristic. honey- 
comb structure while the upper portion of the 
lung showed definite fibrosis and infiltration 
suggestive of an associated chronic inflamma- 
tory process. The remainder of the right hung 
as well as the left lung presented an emphysem- 
atous appearance. 
C. Cystic bronchiectasis complicated by puino- 

nary tuberculosis (Case XIII). 

Case хі. J. P., a white female, aged thirty- 
four, applied for admission to the obstetric 


ward of Metropolitan Hospital because of 


pregnancy. She had no history or symproms 
referable to the respiratory tract except ecca- 
sional chest colds. She was transferred to the 
Tuberculosis Division because a routine exami- 
nation disclosed abnormal physical signs in the 
chest which suggested pulmonary tuberculosis. 
Her general condition was good, constitutional 
signs and symptoms were absent. Examination 
of the chest showed numerous medium and 
coarse moist ráles throughout both lungs from 
apex to base. There were no other signifcant 
findings on physical examination. The sputum, 
which at first contained tubercle bacilli on 
several occasions, became persistently negative 
two months after admission. Bronchoscopy did 
not disclose any abnormal findings. Roestgen 
examination revealed a sponge-like structure 
of both lung fields due to numerous thin-walled 
cavities with occasional fluid levels. In spite 
of the extensive changes the pulmonic fields 
appeared to be well aerated, except in the left 
apex which showed a diffuse density with an 
area suggestive of a small cavity. The latter 
findings were interpreted as due to a compli- 
cating tuberculous lesion. Bronchograph» dis- 
closed numerous saccular and cylindrical 
dilatations of the bronchi in the left lung. A 
subsequent attempt to visualize the bronchial 
tree on the right side was unsuccessful The 
patient was observed in the institution for a 
period of six months. She remainec entirely 
symptom-free and was discharged in good 
general condition. 
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D. Cys jc Zxonchiectasis complicated by cardio- 
vascidaz Ssease, apparently not related to the 
pulmevuazs lesion (Cases XIV and XV). 


Case xr. б. A., a white male, aged fifty- 
seven, vas sdmitted to Sea View Hospital com- 
plaininz of srogressive dyspnea on exertion and 
distres.irg cough with scanty expectoration of 
several m coxths' duration. He stated that seven- 
teen yezrs before he had consulted a physician 
because 5o^cough and expectoration and that 
bronchie:t sis was diagnosed at that time. He 
was ther zoparently well until a few months 
before sc mission. to the hospital. Physical 
examika-i^n revealed bronchovesicular breath- 
ing апі т yw coarse moist rales over the right 
upper kte and rhonchi at both bases. The 
heart was enlarged to the left. The blood pres- 
sure was сто/8о. Roentgen examination of the 
chest showed a honeycomb structure of the 
right v poer lobe due to a number of thin-walled 

cavities swne of which contained small fluid 
levels. "сє increased hilar shadows and the 
prominent peripheral markings suggested vas- 
cular scass. On the roentgenogram the latter 











findings -bscured to some extent the other 
changes * the right upper lobe ( (Fig. 84). 


Durirz tæ subsequent course the pafient de- 
veloped zrmptoms and signs of progressive 
circulators congestion and eventually died as 
a result © cardiac insufficiency. The sputum 
was a: wars negative for tubercle bacilli. Other 
laborztor- data were essentially irrelevant. 
Th: zstopsy findings were as follows: 
Marke3 *vpertrophv and dilatation of the 
heart especially of the left ventricle; fibrosis 
of tae myocardium; mitral insufficiency; 
marked arteriosclerosis of the aorta and sclero- 
sis of the coronary arteries; congestion of all 
orgars. Esth lungs were markedly anthracotic, 
with сле ception of the right upper lobe. The 
light v2Eewish-white color of the latter pre- 
sentei a striking contrast to the dark discolora- 
tion 27 the remainder of the lungs. On section 
the r ghz apper lobe showed a sponge-like ap- 
pearance спа consisted of numerous thin-walled 
cyst-ike cavities ranging between a few milli- 
meters 2 cm. in diameter. There were also 
man- cr«ndrical and fusiform bronchial dila- 
tations seme of which terminated in the cystic 
dilata: cas. There was slight increase in fibrous 
tissu? beween the bronchial dilatations. What- 
ever king parenchyma was present in this lobe 
appeare- to be markedly emphysematous. The 
pleu 2 omer the right upper lobe was thickened. 
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lig. 8. Case xiv, Cystic bronchiectasis complicated by cardiovascular disease. Roentgenogram (.7) shows a 
honeycomb structure of the right upper lobe due to multiple thin-walled cavities. The vascular markings 
are prominent throughout as a result of circulatory congestion. Postmortem specimen of the lung (В) 
showing the right upper lobe and the adjoining portion of the lower lobe. The upper lobe shows a spongy 
appearance and consists of numerous cyst-lixe saccular and fusiform bronchial dilatations. Note the light 
color of the upper lobe as it contrasts with the dark anthracotic pigmentation of the adjacent portion of 


the lower lobe. 


The other pulmonary lobes showec marked 
anthracosis, vascular congestion and terminal 
bronchopneumonia (Fig. 88). Microscopic 
examination showed that the walls of the cvst- 
like cavities consisted of muscle, cartilage, 
mucous glands and а small amount of fibrous 
tissue. Their inner surface was lined by cuboidal 
epithelium. In. places the mucous membrane 
was replaced by vascular granulation tissue. 
The septa between the cavities consisted cf 
fibrous tissue with some fibroblasts and lymph- 
ocytes. There was oniy a very slight amount of 
coal pigment in the apex of the rigat upper 
lobe, otherwise this labe was free of anzhracotic 
deposits. 





Case xv. L. K., a white male, aged seventy, 
was admitted to Sea View Hospital with a his- 
tory of chronic cough and expectoration of 
scant mucopurulent sputum since early child- 
hood. During the last two years these symp- 
toms had increased in severity. He developed 
progressive dyspnea on exertion and pain in 
the chest radiating to the shoulder. Опе week 
before admission he had a slight hemoptysis. 
On examination he appeared to be markedly 
dyspneic and orthopneic and showed pro- 





nounced cyanosis. There was clubbing of the 
fingers. The chest was of an emphysematous 
type. There was no impairment of resonance 
on percussion. There were numerous coarse 
moist rales over the right lung and many 
rhonchi over both lungs. Vhe heart appeared 
to be enlarged to the left. The peripheral ves- 
sels were sclerotic. The blood pressure was 
200/30. The liver was enlarged and tender on 
palpation. During the subsequent course he 
showed signs and symptoms of progressive 
circulatory failure. He died eight months after 
admission to the hospital as a result of cardiac 
insuficiency. The sputum was always negative 
for tubercle bacilli. There were no other signifi- 
cant laboratory findings. Roentgen examina- 
tion of the chest showed a characteristic 
sponge-like structure of almost the entire right 
lung eld, due to numerous thin-walled cavities 
ranging between cherry and walnut size, some 
of which contained small fluid levels. There 
was ro evidence of shrinkage of the lung; the 
mediastinum, the heart and the diaphragm 
were in normal position. The left lung showed 
marked emphysema. The heart was generally 
enlarged, especially to the left. Permission for 
autopsy was not obtained. 
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E. Cases with massive involvement of ene sung 


(Cases ХРТ and XVID. 


Case xvi. L. C., a white female, agec thirty- 
six, was admitted to the Tuberculosis Diss 
of Metropolitan Hospital in July, 193; 
chief symptoms were chronic cough with sis 
expectoration since the age of five. She had had 
a hemoptysis on one occasion some years before 
admission. Her past history was otherwise 
irrelevant. She had been a patient in several 
tuberculosis institutions for several years. For 
a period of five years before admission to the 
hospital she felt well and had no symptoms 
except a moderate cough. She became pregnant 
and applied for admission to the hospita! be- 
cause she had previously been told that she had 
pulmonary tuberculosis. On admission she ap- 
peared to be in good general condition. Exami- 











nation of the chest disclosed diminished 
respiratory expansion of the left side with 
marked dullness and many coarse most ráles 


over the entire left lung. The heart appeared 
to be displaced to the left. Otherwise there were 
no noteworthy findings. The sputum was nega- 
tive for tubercle bacilli on many oce 
The other laboratory examinations showed 
nothing of significance. Roentgen examination 
showed a sponge-like appearance of the eatire 
left lung field due to multilocular rarefaetions 


[AS PONS. 








Fic, 9. Case хут, Cystic bronchiectasis with massive 


1933 








in the lower two-thirds. C (July, 1938) s 


hows 
roentgenogram (Potter-Bucky technique | 





Cystic Bronchiec asi 


(4) shows sponge-like structure of the entire lung fiele « 
cystic formation occupying the apical and subapical area. Ma~ 
heart to the left. оа. (В) demonstrates multiple sa «cul: 
the appearan e с 
ste density of eve! 
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the largest being located in 
the apical portion, There was no normal lung 
structure seen anywhere on the left side. The 
heart and the mediastinal shadow were entirely 
withir the left hemithorax and the intercostal 
spaces wee moderately narrowed on this side. 
The sigh: lung showed marked emphysema. 
Broncacg-aphic examination showed numerous 
saccular zs well as cylindrical and varicose 
bronca eczases on the left side. It may be of 
interest to point out that the contrast material 
did net emter the large cavity situated in the 
apex, poss bly because of a block in the bron- 
chial s:m:n. The patient was discharged from 
the hasx-al in June, 1934, in good general 
condition. She was seen again four years later 
when she stated that she had been symptom- 
free dering this period except for a slight cough. 
The rceatgen findings were essentially the same 
as abcwe escept that within the large apical cav- 
ity there could be noted a dense sharply circum- 
scribe 1 opacity of ovoid shape. While no defi- 
nite explanation can be offered for the latter 
finding if is suggested that it may possibly 
be due то. blood clot within the cavity (Fig. 9). 


Case L J. L., a colored male, aged fifty, 
was ак ted to Rikers Island і Hospital com- 
plainiaz €? frequent "chest colds” and cough 
with »e-v little expectoration of three years’ 


of va Kar sizes, 








> involvencent of the left lung. Roentgenogram of July, 
uc to multilocular rarefactions. Note large 
d retraction of the mediastinum and 
and some fusiform bronchial dilatations 
the left lung five years after the original 
shape within the large upper cyst. 
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duration. About ten years before admission he 
had had pneumonia on the right side, other- 
wise his past history was irrelevant, Examina- 
tion showed flattening of the left side of the 
thorax and dullness on percussion. Over the 
left lung the breath sounds were bronchial to 
amphoric and there were numerous sibilant and 
sonorous rales. The heart appeared to be dis- 
placed to the left, the right border being at the 
left margin of tne sternum. There was a systolic 
murmur over the apex and the second pul- 
monic sound was accentuated. The rest of the 
physical examination was essentially negative. 
He remained under observation for a period of 
six weeks and at the time of discharge was 
entirely symptom-free. The sputum was nega- 
tive for tubercle bacilli. There were no other 
laboratory fincings of significance. Roentgen 
examination disclosed changes of the left lung 
which were almost a replica of the previous 
case, that is, a spongy structure with a net- 
work consisting of coarse meshes, suggesting a 
system of closely packed cavities. Small fluid 
levels were ѕеел in some of the cavities. As in 
the other case, no normal parenchyma could 
be seen on this side. There was marked retrac- 
tion of the mediastinum and heart to the left 
with narrowing of the intercostal spaces and 
elevation of the left side of the diaphragm. The 
right lung was markedly emphrsematous. 
Bronchographic examination was refused by 
the patient. 


SUMMARY AND CONCLUSIONS 


(1) A clinical and roentgenological study 
of a group of seventeen cases of cystic bron- 
chiectasis 1s presented. 

2) The findings observed in these cases 
indicate that this lesion represents a dis- 
tinct entity which should be separated both 
from the common forms of saccular bron- 
chiectasis and from other types of cystic 
disease E the lung. 

(3) The clinical symptomatclogy and 
findings are described. The frequent dis- 
proportion between the paucity of subjec- 
tive symptoms and the extensive pulmo- 
nary changes is stressed. At the same time 
it is also brought cut that in а certain. pro- 
portion of the cases secondary infection 
may result in a chronic suppurative proc- 
ess. 
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(д) The roentgen findings of the honey- 
comb- or sponge-lung characteristic of cvst- 
ic bronchiectasis are described. 

(£) The pathology and pathogenesis are 
discussed with particular reference to the 
question of the congenital origin of the le- 
sion. 

(6) The clinical and roentgenological dif- 
ferentiation of cystic bronchiectasis from 
saccular bronchiectasis of inflammatory 
origin, tuberculosis, emphysematous bullae 
and other forms of cystic disease of the lung 
is discussed. 
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VENTRICULOGRAPHIC LOCALIZATION OF 
INTRACRANIAL TUMORS* 
ПІ. TUMORS OF THE CEREBELLUM AND FOURTH VENTRICLE 
By VINCENT C. JOHNSON, M.D., and CARL К. LIST, M.D. 


ANN ARBOR, MICHIGAN 


V ENTRICULOG RAPHIC signs char- 

acteristic of tumors arising in the aque- 
duct, pons and cerebellopontine angle have 
been discussed in a previous communica- 
tion.’ The purpose of this paper is to de- 
scribe the ventriculographic signs produced 
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pathognomonic of posterior fossa tumors 
concern the aqueduct and fourth ventricle. 
Compression of these structures results in 
varying degrees of internal hydrocephalus 
always associated with tumors in this loca- 
tion. 
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by tumors involving the cerebellum and 
fourth ventricle. Since the surgical and 
roentgenographic technique of ventriculog- 
raphy has already been described in the 
first paper? of this series, it is unnecessary 
to again discuss our methods. 

It has been previously stated that 
changes in ventriculographic appearance 


The position and shape of the aqueduct 
and fourth ventricle, when moderate dila- 
tation of the ventricular system exists, 
have already been described. Figures 1 and 
2 are again reproduced to demonstrate 
these relationships. 

Tumors involving the posterior fossa are 
either extra- or intraventricular in type. 


* From the Department of Roentgenology and the Department of Surgery, Service of Dr. Max M. Peet, University of Michigan, 


Ann Arbor, Michigan. 
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The extraventricular group includes mud- 
line vermis tumors and lateralized hemi- 
spheral tumors. Although subtenterial 
‘meningiomas of the transverse sinus arise 
outside of the cerebellum, they wil! be 
included in the discussion of lateralized 
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placeren: of the inferior outline of the 
third ventricle due to shift of the brain 
stem and occasionally by pressure or inva- 
sion directed upward through the incisura 
of the tersorium. Thus, in Figure 4, it will 
be neted that the inferior margin of the 








Fac. 2. 
intracerebellar tumors, since the ventriculo- 
graphic deformities which they may pro- 
duce are similar. The intraventricular 
group consists entirely of those tumors 
which are situated completely within the 
fourth ventricle. 


1. Extraventricular Tumors. 


a. Midline Cerebellar Tumors. Deformity 
and displacement of the aqueduct and 
fourth ventricle produced by these lesions 
are demonstrated by schematic drawings of 
the verticofrontal section (Fig. 3.7), and 
the mid sagittal section (Fig. 3B) ef a cere- 
bellum containing a tumor of the upper 
vermis. The tumor represented by the 
densely cross-hatched area is seen encroach- 
ing upon the aqueduct and fourth ventricle 
from its dorsal midline position. 

If the tumor occupies the dorsal vermis 
and extends high into the incisura tentorii, 
the aqueduct may be compressed at ‘ts be- 
ginning, thus simulating the ventricu ar de- 
formity produced by a true neoplasnyof the 
aqueduct (Fig. 4, Case 1). Tumors of the 
dorsal vermis, usually astrocytomas, may 
cause a slight anterior and superier dis- 


Aand £. 


thirc vertricle is displaced slightly upward, 
since this margin is not superimposed by 
the -emseral horn, as should be the case 
witk съ = degree of internal hydrocephalus. 

If the umor is situated in the lower ver- 
mis (rear the foramen magnum) (Fig. 5, 





Fic. 4. Case 1 (352200). 


Case 1 4 not only the aqueduct but also a 
par o the fourth ventricle may be visu- 
alizec. At operation, Case 11 was found to 
have a hemangioblastoma, with a large 
суз ir the tonsillar region. The triangular 
roof portion of the fourth ventricle 1s usu- 
alls fattened by the tumor mass in this re- 
0103, only а thin streak of oxygen тау 
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Vic. <.* амі В. Case в (121084). 


be seen outlining the floor of the fourth ven- 
tricle. Such tumors clearly show the an- 





tericr displacement of the pons in the later- 
al v ews. The aqueduct forms an angle of 
70-120 degrees with the anterior outline 
(ocr) of the fourth ventricle, instead of 
the normal angle of more than 130 degrees. 
This type of deformity is further demon- 
strated by a schematic drawing of a mid 
sagittal section illustrating a low vermis tu- 
mor (Fig. 6). 

The sagittal ventriculogram, with the oc- 
стрит superior, is essential to demonstrate 
the midline position of these tumors; hence, 
in this projection the aqueduct or fourth 
ventricle 15 always visualized in the mid- 
line. Displacement of these structures to 
either side is characteristic of lateralized 
ceretellar lesions. 

* Fhe outlines of the third ventricle, aqueduct and fourth ven- 


tricle have been accentuated by retouching in all reproduced 
roentge зорга. 





Fig. 7. 


1 and B. 
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b. Lateralized Cerebellar Tumors. These 
tumors always lie lateral to the aqueduct 
and fourth ventricle; hence, in the sagittal 
.ventriculogram one may expect to find 
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sionsir -Èe irst instance, and dorsal vermis 
lesions ит tae latter. Drawings of vertico- 
frontal cere»ellar sections illustrate the de- 
formities caused by dorsolateral tumors 





Fic. 8, 4 


and B. Case їн (322%). 





Vic. g. 4 and B. 


some lateral displacement of the aqueduct 
and fourth ventricle away from the tumor. 
Since these lesions may be located either in 
the ventral or dorsal portion of the cere- 
bellar hemisphere, the displacement ef the 
aqueduct and fourth ventricle, as seen in 
the lateral view, may simulate the deform- 
ity produced by cerebellopontine angle le- 


Case iw »2254:2). 


(Fig. 7.7) and ventrolateral tumors (Fig. 
7; D). 
The iesion in Case тїї was found to bea 


cystic astrocytoma in the dorsolateral por- 
tion of the left cerebellar hemisphere. The 
latera. ~eatriculogram, with the occiput 
supericr (ig. 8.7), shows the angulation 
betweea the aqueduct and the compressed 
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Vic. то. 7, B and C. Case v (3819713. 





Vic. it. and B. Case v. (373566). 


fourth ventricle, simulating the deformity 
produced by vermis tumors. The occipital 


sagittal view, on the other hand, provides 


© 


positive evidence of lateralization bv show- 


ing contralateral displacement of the par- 
tially collapsed fourth ventricle (Fig. 8B). 

The lateral displacement of the ventricu- 
lar system caused by cerebellar gliomas is 
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similar to that produced by subtenterial 
meningiomas arising from the transverse 
sinus, since these extracerebellar lesions en- 
* croach on the homolateral cerebellar hemi- 
sphere. Cases 1v and v were meningiomas 
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ventr c'e to the side opposite the tumor. In 
the leteral views (Figs. 9.7 and 10C), the 
fourtn ventricle is not visualized, but the 
aqueluc- is seen to be slightly elevated in 
each ns-anee and the inferior margin of the 





Fic. 13. 


arising from the Jeft transverse sinus in the 
first instance, and from the right transverse 
sinus in the second case. Occipital sagittal 
ventriculograms (Figs. 9B, 104 and B) 
demonstrate in both cases displacement of 
the aqueduct and the compressed fourth 


A and E 


thi-d ~en ricle is displaced slightly upward 
in ase iv. These last mentioned deformi- 
ties a probably due to displacement of 
the brain stem by tumor pressure. 
Jer-roateral cerebellar tumors also 
camse а censiderable ventricular shift to the 
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Fic. t4. 7, 9, C and D. Case vin (343829). 


opposite side, or at least a marked filling 
defect on the tumor side. Tumors in this 
location may produce some elevation of the 
aqueduct and fourth ventricle; however, 
this was not a prominent sign associated 


with either of the following cases of ventro- 
latera! tumors. A medulloblastoma in Case 
vr anc an astrocytoma in Case уп each oc- 
cupiec'the caudal portion of the right cere- 
bellar hemisphere. In the lateral views of 
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each case (Figs. 1177 and 12.4), fairly ex- 
tensive filling of the fourth ventricle has 
been accomplished. The sagittal views 
· (Figs. 11B and 125) demonstrate a lateral 
shift of the fourth ventricle and the acue- 
duct, a finding typical of hemispheral tu- 
mors. A localized indentation in the caudal 
portion of the fourth ventricle on the tumor 
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an intraventricular tumor sectioned in a 
verticofrontal plane, while Figure 13B 
demenstrates the same tumor in the mid 
sagit-al section. If the upper part of the tu- 
mor les ‘ree in the cavity of the fourth ven- 
tricle, -he oxygen may be traced downward 
along the sides of the tumor into both lat- 
eral -ecesses. However, this distribution of 





Fic. 15. # and В. Case ax (351554). 


side indicates the inferior position of the 
tumor. 


I. Tumors within the Fourth V entricle. 


These intraventricular neoplasms ob- 
struct the outlet of the fourth ventricle at 
the foramen of Magendie, thus resulting in 
dilatation of the entire ventricular system, 
including the aqueduct and fourth ven- 
tricle. The enlargement of the fourth ven- 
tricle may be also due to direct distention 
by the tumor. The occipital sagittal ven- 
triculogram characteristically demonstrates 
the upper pole of the tumor capped by the 
dilated dome-shaped proximal portion of 
the fourth ventricle. Figures 13.7 and B aid 
in explaining the ventriculographic deform- 
ity produced by these intraventricular tu- 
mors. Figure 134 is a schematic drawing of 


oxyzer along the lateral margins is fre- 
quar 11+ unequal, and such inequality can- 
not be interpreted as diagnostic of a lat- 
era ized attachment of the tumor. 

Cases virt and Іх illustrate the character- 
isti? appearance of these lesions in lateral 
anc occipital sagittal ventriculograms. At 
operzt:on the tumor was proved to be an 
int-aventricular ependymoma in Case viii, 
and a medulloblastoma in Case 1x. In the 
ocadrical sagittal views of Case уш (Figs. 
14€ ard D), the right lateral margin of the 
tumor ts outlined by oxygen, while the left 
lateral margin is not shown, in spite of the 
fact that there was no attachment on this 
зае. This inequality is also noted in the 
sagittal view of Case 1x (Fig. 15B). 

The asymmetry of the fourth ventricle 
produced by the intraventricular astrocy- 
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Fic. 16. 4 and B. Case x (379055). 


toma in Case x (Figs. 16.7 and B) suggests 
wide attachment to the right ventricular 
wall, or perhaps invasion of the cerebellar 
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7. Case x1 (323543). 


hemisphere. In this case the sign proved re- 
liable at operation. If oxygen is fairly sym- 
metrically distributed on either side of the 
tumor, one is justified in assuming midline 
attachment. 


Fourth ventricle tumors are also very 
well Cemonstrated in lateral views, partic- 
ularly in lateral projection with the occiput 
super or. The upper pole of the tumor di- 
vides the dilated fourth ventricle into a 
dorsa and a ventral recess (Figs. 14.7 and 
B, Cese уш and Fig. 154, Case 1x). The 
upper recess outlines the elevated roof of 
the fcurth ventricle and the dorsal surface 
of the tumor, which may be nodular. A 
nodular outline of the dorsal surface of a 
cholesteatoma within the fourth ventricle 
is well demonstrated in the lateral view of 
Figure 17.7, Case хт. The anterior recess 15 
produced by the floor of the fourth ventri 
cle and the free ventral surface of the tu- 
mor. ће angulation between the inferior 
border of the aqueduct and the anterior 
border of the fourth ventricle, typical of 
cerebellar tumors, may again be seen here, 
and is considered indicative of compression 
with anterior displacement of the pons. It 
is obvious that only the anterior recess will 
be inflated if the tumor has a dorsal attach- 
ment. Under these circumstances, the 
roentgen appearance will be similar to that 
found in a vermis lesion. If, on the other 
hand, -he tumor arises from the floor of the 
fourth ventricle, only the posterior recess 
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will be visualized, and then the deformity 
may simulate that produced by a midline 
pontine tumor. If the fourth ventricle and 
aqueduct are completely filled by the tu- 
mor, differentiation from other cerebellar 
tumors becomes impossible. A small] tumor 
obstructing the foramen of Magendie may 
permit complete visualization of the dilated 
fourth ventricle without producing any fill- 
ing defect. The ventriculographic picture 
may then be indistinguishable from inflam- 
matory obstruction of the foramen of Ma- 
gendie. 


SUMMARY 


Tumors of the cerebellum and the fourth 
ventricle produce such characteristic de- 
formities that their exact location can, as a 
rule, be determined by technically perfect 
ventriculographic examination. 
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THE INCIDENCE OF HYPEROSTOSIS FRONTALIS 
INTERNA IN FEMALE PATIENTS ADMITTED 
TO A MENTAL HOSPITAL* 


By WLW. ELDRIDGE, M.D., Principal Medical Officer, ©. Elizabeth's Hospital and Associate in Medi- 





cine, George Washington Un: 





sity Medical Schoo? and GEORGE А. HOLM, M.D., 


Senior Medical Officer, St. Elizabeth's Hospital 
WASHINGTON, D. C. 


Г т a condition called “hyper- 
ostosis frontalis interna” was revived by 
Sherwood Moore in a paper published in 
September, 1935. In this article Moore 
gave a comprehensive review of the litera- 
ture on the subject and yielded to Morel’ 
the credit of having introduced the name 
and of having made the first report of a liv- 
ing example of the condition. 

Prior to the publication of Moore's arti- 
cle there was a considerable literature on 
the anatomy and pathology of the condi- 
tion, where it was described under various 
names, but the first clinical description was 
that of Morel in 1930. Thus, he reintro- 
duced to medical literature a subject which 
had been a dormant issue for many decades 
but he described it as one component of a 
clinical syndrome, since known as Morel's 

syndrome. This consisted principally of 
‘frontal bone hvperostosis associated with 
obesitv, headache, neurological disturbance 
and a tendency to mental disorder. Since 
that time there have been numerous re- 
ports of individual cases which have usu- 
ally presented all, or most, of these factors. 

Moore's bibliography included reports of 
studies made on autopsy and museum spec- 
imens of varying types of groups, with a 
total of 65. It also included reports of 3 liv- 
ing cases. The authors quoted were Mor- 
gagni,’ Casati,! Stewart," Greig,’ Morel,’ 
van Bogaert,!° Schiff and Trelles.* Mcore's 
personal report was made from the study of 
the roentgenograms of approximately six 
thousand skulls of patients from general 
hospitals and clinics in St. Louis, Missouri. 

In this large group he found 72 skulls 
which showed the presence of a hyperosto- 
sis of the inner table of the frontal bone, an 


incidence of 1.2 per cent. In a later article? 
publ:shed in 1936, Moore reported the ex- 
amination of the skulls of 695 additional 
patients among whom was a group of 33 fe- 
males suffering with psychoses. He found 
24 acditional examples of localized frontal 
hype-ostosis in this second study, r4 of 
which occurred in the psychotic group. 
This zave an incidence of 1.41 per cent for 
the combined groups of the two studies. 

In his 1936 report Moore also described 
several other more or less similar conditions 
of the skull. The whole communication was 
offered under a title which signified that all 
of these conditions are manifestations of a 
metabolic craniopathy. He stated that the 
surest method of making a diagnosis of any 
of these conditions was by means of roent- 
genographic examination, 

It seemed to us that the most striking 
feature of Moore’s later report was the fact 
that ia a group of 33 psychotic females he 
found the condition in 14 instances, which 
was a strikingly high incidence, 42.4 per 
cent, cs compared with the low incidence of 
1.22 per cent in his original communication 
based on 6,000 cases taken from the gen- 
eral population. We wondered at his lack 
of comment on this feature of the situation. 
We were led to believe that this curious cir- 
cumstance was worthy of further investiga- 
tion. 

In v ew of this and of the many references 
in the literature to psychotic and. neuro- 
logic manifestations in these patients, we 
decided to carry out routine roentgeno- 
graphie examinations of the skulls of fe- 
male patients consecutively admitted to 
St. Elizabeth's Hospital, an institution for 
the care and treatment of mental disease. 


* Read before the Mid-Winter Conference of Eastern Radiologists, Washington, D. C., Feb. 10-11, 1939. 


356 


Vor, 43, No. 3 


In carrying out this plan no selection оѓ 9a- 
tients was made and the group included 
both white and colored females ranging in 
age from twenty-three to eighty-seven 
years, drawn from the civilian population 
of the District of Columbia. In each in- 
stance lateral and posteroanterior угуз 
were taken and in many instances the ms 
were made stereoscopicallv. The group 
finally studied consisted of 200 patients. 

We accepted the description of Moere as 
the criterion by which to judge the pres- 
ence of the condition roentgenographicelly, 
and a group of four of us examined all lms 
together, no case being accepted uniess a 
positive diagnosis was concurred m wnan- 
imously. In the group of 200 cases exam- 
ined о unquestionably presented the 
condition here discussed. This is an in- 
cidence of 25 per cent. The accompanying 
illustrations show reproductions cf tv ical 
films. 

The next step in the investigation was to 
examine the histories and reports o! both 


* 








Fic. 1. Posteroanterior view of skull showine 


nodular form of hyperostosis frontal:s i 
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Rig... Lezeral view of skull of typical case of nodu- 
ar arm of hyperostosis frontalis interna. 
phy sca! and mental examinations in each 
of tae positive cases. In each instance the 


folle wing factors were given special atten- 
tior: age, color, mental diagnosis, serology, 
тега history, marital status, pregnan- 
cies, hesdaches, visual defects, obesity and 
neurzlozgical disorders. e 

The ratio of white to colored women was 
foua te be approximately the same as that 
in the total hospital female population and 
the-e was no correlation between the pres- 
ence » the hvperostosis and the menstrual 
his о-у. There were 35 married and 15 sin- 
gle women. The former had a history of 72 
preznzscies, or about 2 per individual. The 
inc desee in age groups showed the great- 
est mur ber to have been in the fifth decade 
of ife. Table 1 shows the incidence in the 
age areups by decades. 











Tage 1 
INET DENCE OF HYPEROSTOSIS FRONTALIS INTERNA 
IN AGE GROUPS, BY DECADES 


Number of 
Age Positive 
Cases 
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Fic. 3. Lateral view of skull showing a modified 
form of senile type of hyperostosis frontalis in- 


terna. 


It appears that although 72 per cent of 
the cases occurred after the fortieth vear of 
ife, nevertheless, contrary to the impres- 
sion gained from the literature, a considera- 
ble proportion, 23 per cent, of the cases 
occurred In the earlier vears. Ten per cent 
of the cases had a positive blood Kolmer re- 
laction, which is approximately the same 
ratio as that found in the general mental 
hospital population, and presumably had 
no bearing on the situation. 


Тави H 
INCIDENCE RELATIONSHIP OF MENTAL DIAGNOSIS 


TO HYPEROSTOSIS FRONTALIS INTERNA 


Mental Diagnosis Number of 








Positive 

Cases 
Dementia precox, hebephrenic 11 
Dementia precox, catatonic 4 
Dementia precox, paranoid H 
Psychosis with cereb. arteriosclerosis 1 
Senile psychosis 4 
Involutional psychosis 2 
Manic depressive psychosis $ 
Paranoid state 2 
Psychosis with somatic disease | 
Psychosis with syphilitic meningo-en- 

cephalitis (paresis) 2 

Epilepsy i 
Mental deficiency 1 
Undiagnosed psychosis 1 
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lr reviewing the cases in a search for the 
factors usuallv alleged to constitute the 
syncrome, namely, obesity, headache, vis- 
ual defect and neurological disorder, we 
found that obesity occurred in only 8 cases, 
or 1£ per cent, and in none of these was the 
obesity of a type suggesting a definite en- 
docrine disorder. Visual defects, except 
those due to trauma or senescence, were 
not present in any case. Headache was а 
basis of complaint in only 3 cases and neu- 
rological disorders, except those associated 
with epilepsy and paresis, were absent in al 
but one case and this case exhibited im- 
paired hearing only. 

In the light of the above observations it 
is impossible for us to concur in the opinion 
that a definite svndrome, sometimes re- 
ferred to as the “triad of Morel," is pres- 
ent im cases of localized hyperostosis of the 
frontal bone, at least so far as the female 
population of a mental hospital is con- 
cerned. 

A studv of the incidence relationship to 
the mental diagnoses of these со cases is 
summarized in Table ri. It will be seen that 








Fig. 4. Specimen from autopsy showing localized 
thickening of inner table of frontal bone with ob- 
literation of intertabular space. 


of the twenty-two types of psychoses classi- 
fied by the American Psychiatric Assecia- 
tion, thirteen are represented in this group 
of cases. These particular types are those of 
most frequent occurrence and constitute 
the majority of all cases of psychoses. 
Furthermore, it is of interest to note the 
fact that the largest number of cases in this 
study occur in two types of psychoses 
which usually predominate in a mental 
hospital, namely the dementia precox and 
the senescent-arteriosclerotic groups. 

It therefore appears obvious that the oc- 
currence of hyperostosis frontalis interna 
does not have any close or significant rela- 
tionship to any one particular mental dis- 
order. 

Many hypotheses have been suggested 
as bearing on the etiology of frontal bone 
hyperostosis. Greig? in 1928 offered the sug- 
gestion that disuse absorption of calcium 
from other parts of the body in excess of 
the excretory powers resulted in the excess 
being deposited in the frontal region as an 
innocuous relief of a system saturated with 
calcium, an area which age renders least 
important. Moore? more recently advanced 
the idea that it is the result of some meta- 
bolic disturbance bearing chiefly cn a spe- 
cial calcium metabolism in the female. 
Henschen’ considered it merely a very fre- 
quent tertiary sex characteristic. 

We have nothing to add to these specu- 
lations in regard to etiology but we believe 
that the condition is one which merits 
further extensive investigation, in botk the 
general population and in the special popu- 
lation of mental hospitals. To us che most 
significant fact observed in our group of 
cases is that the localized condition called 
hyperostosis frontalis interna occurs about 
twenty times as frequently in females ad- 
mitted, with mental disease, to a mental 
hospital as it occurs in the genera! pepula- 
tion. 

We therefore feel justified in regarding it 
as a broad, general, common factor occur- 
ring in many types of mental disease. Of 
what significance this is and whether or not 
it is related in any way to etiological fac- 
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tors cf mental disease is a question of con- 
siderzble interest to us but one for which 
we have no answer. 


SUMMARY 


А -oertgenographic study was made of 
the sxvlis cf 200 female patients consecu- 
tively admitted, with mental disease, to a 
mental hospital. 

In this group, 50 cases, or 25 per cent, 
were found to present localized thickening 
and T. ereased density of the inner table of 
the frontal bone, a condition termed hy- 
pero:tos:s frontalis interna. 

It is a roteworthy fact that this inci- 
dence в "wenty times as great as that found 
in the zæeral population. 

Clncal examination and personal his- 
tory o/ cur cases did not show any occur- 
rence of the syndrome described by Morel 
and acted by many other authors. 
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FIBRIN BODY 


A PROBLEM IN DIAGNOSIS* 


By ARTHUR REST, 3.5c., М.р, 
Acting Medical Director 
SPIVAK, COLORADO 


AN OEGE pleural effusions are com- 
mon accompaniments of artificial 
pneumothorax, a residual fibrinous mass, or 
"fibrin bodv," occurs but rarely. Sachs! 
found 2 occurrences in 700 cases of pneu- 
mothorax. Hager and Langebeckmann'? dis- 
covered only 1 in доо cases. Mende? found 
3in $12 cases. Zavod' reported < cases, I of 
which was confirmed bv autopsy. Out of 
328 cases at the Sanatorium of the Jewish 
Consumptives’ Relief Society, 1 developed 


can easilv be identified, but onlv by roent- 
genological examination. It has a sphe- 
roidal configuration of variable size, gen- 
eraly rests on the diaphragm, and is 
usuzlly freely movable in the pleural space 
whe pneumothorax is present (Fig. 1, 4 
and В). The mass may increase in diameter 
by edditions of fibrin from subsequent ef- 
fusicns. On the contrary, it has on occasion 
beer known to disappear after an effusion. 
Usually, with the re-expansion of the lung, 





Fig. т. 4, fibrin body, ovoid in shape, resting in the 


right paeumothorax cavity at the costophrenic angle, 


Right lung is almost completely collapsed. B, same бла body. The right lung is re-expanding. 


a fibrin body during residence, and 5 were 
admitted with this sequel. 

When this residuum follows a hydro- 
pneumothorax, it is usually produced by a 
massive serous, or more likely, a sanguine- 
ous effusion, although this is not the rule. 
Even a small effusion may result in this 
formation. The sanguineous type mav be 
more conducive to fibrin body formation in 
that the fibrin content is greater. The “f- 
brin body" has certain characteristics and 


these foreign bodies are in some way ab- 
sorbed and disappear completely. Zavod, 
however, states that thev may .persist 
roen -genologicallv for a period of four weeks 
to fcur vears. As a rule, they produce no 
symptoms, but in the case reported there 
was 1 constant dull ache over the left lat- 
eral chest wall, apparently due to pressure. 

The case presented was intriguing be- 
cause the persistence of the fibrin body 
after re-expansion of the lung led to a 


* From the Medical Department of the Sanatorium of the Jewish Consu nptives’ Relief Society, Spivak, Colorado, 
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roentgen-ray configuration of considerable 
diagnostic interest. 


REPORT OF CASE 


L. W., female, aged thirty-nine, was ad- 
mitted to the Laurel Beach Sanatorium at 
Seattle, Washington, on April 3, 1937. The 
onset of pulmonary tuberculosis was plevritic 
in 1935. On entrance to that institution cough, 
expectoration, weakness and streaking were 
found to be the cardinal symptoms. Examina- 
tion there revealed a moderately advanced 





Fic. 2. a moderately 


Before pneumothorax 
advanced bilateral infiltrative lesion. 


infiltrative lesion involving both lungs (Fig. 2). 
Sputum was positive. A left artificial pneumo- 
thorax was instituted on May 15, 1937, be- 
cause of hemoptysis, and discontinued six 
weeks*later on account of adhesions (Fig. 3) 
and a complicating effusion (Fig. 4). Patient 
left on December 12, 1937. 

She was admitted to the Sanatorium of the 
Jewish Consumptives’ Relief Society on De- 
cember 14, 1938, in an extremely emaciated 
condition. Cough was severe, and was daily 
productive of 2 ounces of sputum, which was 
positive. Her’ weight of 77 pounds 
pounds below standard. Examination revealed 
a small exudative lesion in the right upper lobe, 
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Persistent Fibrin Bod* 





Fic. І. 
the seeend and fifth costal cartilages is adherent 


ateral chest wall. Small amount of fluid in 
. 


rtificial pneumothorax. Lung between 


to спе 


the costephrenic angle. 
with p-ebable cavitation in the apex. In addi- 
tion she aad findings of increased left cardiac 
dullaess and dullness at the left base. Roent- 





Fic 4. Shows a left hydropheumothorax; formation 
o che 3brin body was preceded by an effusion. 
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Vic. z. f, exudative lesion of the right upper lobe with probab e cavitation. There is a spherioda] mass about 
3 inches ip diameter, situated off the left heart border and resting on the diaphragm. The mass is sharply 
outlined and uniformly opaque. B, latera: view of fibrin body apparently attached to the left lateral chest 
wall. 


genolcgically there was a spherical mass about 
3 inches in diameter situated on the left dia- 
phragm, posteriorly to the breast. The mass 
was sharply outlined, apparently attached to 
the left lateral chest wall, and uniformly 
opaque (Fig. 5, .7 and В). 

A problem in diagnosis with regard to the 
nature of the mass presented itself. Fibrin 
body, zalcified lung abscess, xanthoma, adeno- 
carcinoma of the lung, dermoid cyst, and echin- 
ococcus cyst were among the various consid- 
eratiors. A left artificial pneumothorax was 
attempted as a diagnostic measure but there 
was nc free pleural space. 

Subsequently, the previous histor and 
roentg:nograms were obtained from the Laurel 
Beach Sanatorium, Seattle. These revealed 
that the mass had not been present prior to 
the induction of pneumothorax (Fig. 2) and 
that its evolution was preceded by an effusion 
(Fig. 4). It could now be interpreted as a per- 
sisting fibrin body (Fig. 5, Z and B). The last 
roentgenogram of March 21, 1939 (Fig. 6) 
shows the fibrin body almost completely ab- 
sorbed. 











Fic. 6. Roentgenogram of March 21, 15 almost 
complete disappearance of the fibrin body. 








Vor. 43, No. 3 


CONCLUSIONS 


1. A fibrin body may occur as a harmless 
„sequel of hydropneumothorax and can be 
diagnosed only by roentgen examination. 

2. A case is reported of a pleural foreign 
body persisting two years after the discon- 
tinuation of pneumothorax; the roentzen- 
ological appearance of the mass without a 
coexisting pneumothorax space led te an 
interesting diagnostic problem. 

3. The supposition that these fibrin 
bodies disappear promptly with the re-ex- 
pansion of the lung is erroneous and might 
lead to false conclusions. 
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I am indebted to Dr. Frederick Slyfield of the 
Laure Beach Sanatorium, Seattle, Washington, for 
his kirdnc:s in submitting to me the valuable roent- 
genog amis 11 the above case (Figs. 2, 3 and 4). 


REFERENCES 


1. Sacks, V. Blutfibrinkugeln im Pneumothorax- 
rium. Zéschr. f. Tuberk., 1928, 49, 354. 

Haser. E., and Lanceseckmann, F. Beobach- 
tang -cgeliger Gebilde im Pneumothoraxraum. 
Lesch~ *. Tuberk., 1931, 63, 90-97. 

Mewzor, P. Freie Körper in der Pleurahóhle. 
Beitr. z. Klin. d. Tuberk., 1927, 66, 293-296. 
4. Zavov, №. A. Fibrin bodies in the pleural space 
ir a case of artificial pneumothorax. 4m. Rev. 

Тие. 1936, 33, 48-54. 


[P] 


Go 





MARCH, 1940 


CARCINOMA AS A COMPLICATION OF ACHALASIA 
OF THE CARDIA* 


By KARL KORNBLUM, M.D., aud LAWRENCE C. FISHER, M.D. у 


PHILADELPHIA, PENNSYLVANIA 


NE of the most interesting and fasci- 

nating lesions of the alimentary tract 
is the condition commonly referred to as 
cardiospasm; interesting because of its 
controversial etiology, fascinating because 
of its spectacular clinical and roentgeno- 
logical manifestations. For this lesion Wal- 
ton has given the following detinition: “A 
condition of dilatation and hypertrophy of 
the esophagus where, on post-mortem ex- 
amination, no obstruction can be found dis- 
tal to the dilatation.” 

When writing on this subject one is im- 
mediately confronted with the problem of 
a name. It has been referred to by so many 
names that there is now a long list of syno- 
nyms, such as idiopathic dilatation of the 
esophagus, hiatal esophagisn us, primary 
dilatation of the esophagus, esophagectasia, 
cardiospasm, idiopathic hyper-rophy of the 
esophagus, phrenospasm, preventriculosis 
and achalasia of the cardia. In this country 
the condition is most popularly known as 
cardiospasm, given preference no doubt be- 
cause of its brevity as well as a miscon- 
ception regarding its etiology. However, 
to one not familiar with this affection the 
name cardiospasm is misleading since it 
has been amply demonstrated by many in- 
vestigators that there is no actual spasm of 
the cardiac orifice of the stomach. Further- 
more, the term would seem undesirable 
since a true cardiospasm does occur but 
does not give rise to the pathological 
changes found in the condition under dis- 
cussion. It seems reasonable to suppose 

jthat the cardiac orifice may become spastic 
as the result of local irritation or reflexly 
from pathological changes zt a distance. 
Thus it is believed that fissures, ulcers or 
inflammatory changes in the lower end of 
the esophagus or fundus of the stomach 


may result in spasm of the cardia as occurs 
at tie pylorus, the ileocecal region or anal! 
sphincter. Likewise, it is thought that | 
gross intra-abdominal lesions such as gall- | 
blacder disease may reflexly produce 
spasm of the cardia. Thus, it would seem, 
necessary to differentiate between a true 
cardiospasm and the condition which we 
pre er to call achalasia of the cardia. 

I using the term achalasia of the cardia 
we have chosen to follow the concept of 
Hu-st regarding the pathogenesis of this 
condition. This concept has its inception in 
the physiological investigations of Kro- 
necker and Meltzer who in 1883 showed 
thet “every act of swallowing easily opens 
the cardia by reflex action." Accordingly, 
Eirhorn, in 1888, describing a case of 
marked dilatation of the esophagus, con- 
cluded that it was due to “а lack in the re- 
flez relaxation or opening of the cardia dur- 
ing the act of swallowing.” This theory was 
los: sight of until Rolleston in 1896 made a 
similar suggestion. However, again this 
idea was given slight attention until 
Hurst, in 1913, quite independently 
brought forth the same theory. On the sug- 
gestion of Sir Cooper Perry the term 





a mechanism of production of the changes 
as observed clinically it still leaves unsolved 
th» matter of etiology. Believing that the 
pr.mary affection responsible for the con- 
di-ion was to be found in the nervous sys- 
ten, Hurst in 1924 suggested that “the 
majority of cases... are caused by pro- 
gressive organic disease involving Auer- 
bech’s plexus.” This nerve plexus had been 
more or less neglected in previous studies 
of this condition. In early cases of achalasia 
— - ———--— 
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of the cardia there is only a compensatory 
hypertrophy of the esophagus, while dila- 
tation occurs only after compensation fa fails. 
Studying these early cases pathologically, 
Rake found lesions of a subacute inflam- 
matory nature involving Auerbach’s plex- 
us, the changes being most marked at the 
cardia. In advanced cases with dilatation, 
the plexus and surrounding tissues were 
converted into a dense fibrous scar with a 
complete disappearance of the ganglion 
cells. These changes he believed are re- 
sponsible for the failure of relaxation of the 
cardia although what initiates the altera- 
tions in the nerve plexus is apparently still 
unknown. The finding of inflammatory 
[changes in Auerbach’s plexus suggests that 
the lesion is an acquired one, yet there is 
much to lead one to suspect, as several 
writers have suggested, that it is of con- 
genital origin. 

Jackson would place the blame for this 
condition on the diaphragm, describing a 
diaphragmatic pinchcock, along with kink- 
ing of the abdominal esophagus as the nor- 
mal mechanism by which food in the stom- 
ach is prevented from regurgitating back 
into the esophagus. Accordingly it is the 
failure of the diaphragmatic pinchcock to 
open normally that constitutes the stenosis 
in so-called cardiospasm. 

It is not the purpose of this communica- 
tion to deal with the etiology of this condi- 
tion. Among the numerous theories that 
have been proposed only those of Hurst 
and Jackson have been mentioned since 
the concept of an achalasia appeals to us as 
being the most probable immediate cause 
of the condition. There most certainly seems 
to be an "absence of relaxation" of some- 
thingor other, whether of the cardia er the 
diaphragmatic pinchcock we are in no posi- 
tion to say, although we rather favor 
Hurst's idea that the abdominal esophagus 
and a short section above the diaphragm is 
a true sphincter. This would harmonize 
with our own frequent roentgenological ob- 
servation that the obstruction in achalasia 
of the cardia is sometimes above and some- 
| times below the diaphragm. 


2 


Carcinoma as a Complication of Act 3lasia of the Cardia 365 


Ke fore proceeding with our justification 
for thi: presentation we are prompted by 
сиѕ or and habit to give the “firsts” of the 
sub ect Most of the present-day literature 
mer tions Purton, 1821, as the first to de- 
scri» a case of dilatation of the esophagus 
without obstruction, although Hannay who 
ри «за an account of a case in 1833 is 
gen зга. y credited with having been first to 
reccenize the condition. This would make 
our acguaintance with achalasia of the 
сагсіг ef fairly recent origin which would 
be strange indeed considering the very 
stri-: ng clinical manifestations of this con- 
ditie1. t seems more probable that the af- 
fect oa, as a clinical entity, was known 
evea ir the earliest days of Medicine. We 
are nd-bted to Dr. H. I. Goldstein who has 
called cur attention to a recorded account 
of tae condition which dates back to 1679 
wher ^homas Willis published his Phar- 
maæutxe Rationalis in which he describes 
a cese ef persistent vomiting, the clinical 
mar if2stations being typically those of 
achzlzsa of the cardia. Willis kept his pa- 
tien- alive and well for at least fifteen years 
by mezas of an instrument he devised for 
passage through the esophagus into the 
storaach, described as “а Rod, of a whale 
Bore, with a little round Button of Sponge 
fixed tc the top of it." An improvised bou- 
gie vhizh served an excellent purpose. The 
сопе а ng remark of Willis is of interest in 
сопвест оп with the present consideration 
of czrcimoma as a complication of achalasia 
of the cardia. To quote: “Without doubt in 
this са ғ the Mouth of the Stomach being 
alwe vs closed, either by Tumour or Palsie, 
not irg could be admitted into the Ventri- 
cle wnless it were violently opened." This 
very interesting account is to be found in 
Major's “Classic Descriptions of Disease." 
Кегигл ag to more recent activities we find 
that ia 1895 Rosenheim first examined a 
case vith the esophagoscope and in 1897 
Rum »l first used the roentgen ray in study- 
ing this condition. 

We are also tempted to mention certain 
fact: of general interest with which we were 
unfarilar before making the present inves- 
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tigation, although they are not directly re- 
lated to the matter at hand. Regarding the 
sex incidence we find that the condition is 
somewhat more frequent in men than in 
women. This does not coincide with our 
own somewhat limited experience. Further- 
more, the affection is not peculiar to young 
neurotic females and has nothing whatever 
to do with psychoneurosis. Also of interest 
is the fact that salivation is a common com- 
plaint and results in considerable hyper- 
trophy of the salivary glands. 

Judging from reported cases, carcinoma 
as a complication of achalasia of the cardia 
is of rather uncommon occurrence, al- 
though Walton mentions Gottstein as stat- 
ing that unless cured by treatment this 
complication frequently develops. In Gott- 
stein’s series of 33 cases there were 3 car- 
cinomas. It is of interest that in one of the 
earliest cases to be reported there was an 
epithelioma. This case reported by F agge 
was a man who, dying at the age of eighty- 
four, had complained of difficulty in swal- 
lowing foe forty years. His symptoms were 
characteristic of achalasia of the cardia. At 
postmortem examination the only ab- 
normal findings were in the esophagus 
which contained an epithelioma near its 
lower end. Apparently this was the cause 
of the patient's death. Below the growth 
the esophagus, for several inches extending 
down to and including the cardia, was 
markedly narrowed. The rest of the esoph- 
agus was considerably dilated and hy- 
pertrophied. Fagge considered the lesion a 
congenital stenosis of the lower end of the 
esophagus and this phase of the case inter- 
ested him more than did the epithelioma 
occurring as a complication, as well it 
might. 

Plummer, reporting a series of 301 cases, 
lists as associated conditions syphilis and 
psychoneurosis but makes no mention of 
carcinoma. One of his patients, however, 
died of a carcinoma of the esophagus eight 
months after treatment for achalasia of the 
cardia. Plummer states that in this case the 
diagnosis of achalasia may be questioned 
but the patient had had symptoms for five 
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to six years which along with the roent- 
genological manifestations were character- 
istic of achalasia. Furthermore, after dila- 
tation the patient was relieved of her, 
dysphagia and had no further difficulty 
when last heard from which was two months 
before her death. 

Vimson, reporting on the treatment of 
683 cases of achalasia of the cardia, makes 
no mention of carcinoma as a complication. 
A report dealing specifically with epitheli- 
oma in association with achalasia of the 
cardia was made in 1931 by Rake who 
found 3 malignancies in 15 pathological 
specimens of this condition examined by 
him. He discusses the pathology of the con- 
dition and the basis for the development of 
carcinoma. 

Wen one inquires into the pathology of 
acha asia of the cardia it is somewhat sur- 
prisimg that cancer as a complication is not 
of more frequent occurrence. It is no doubt 
true that some of these cases are being 
overlooked, but with the increasing fre- 
quency of postmortem examinations and 
the nore universal employment of the eso- 
phagoscope it seems unlikely that any 
large number of cases are being missed. 
While we have not tabulated the actual 
num er of cases of achalasia of the cardia 
that we have examined roentgenologically 
our experience no doubt is similar to that 
of hundreds of other roentgenologists work- 
ing 13 a large city hospital. During this ex- 
perience we have encountered 2 cases of 
carcmoma in association with achalasia of 
the cardia, and these form the basis of this 
repo't. 

Significant in the pathology of uncom- 
plicated cases of achalasia of the cardia 18 
the absence of any organic obstruct*on at 
the lower end of the esophagus and yet 
roentgenologically the evidence of obstruc- 
tion is the outstanding manifestation. Xs 
the result of the functional obstruction 
procuced by failure of relaxation there oc- 
curs a state of hyperperistalsis of the tho- 
racic esophagus whenever food or liquids 
are ingested. In consequence, over a period 
of years the thoracic esophagus shows evi- 
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dence of muscular hypertrophy, a com- 
pensatory mechanism. As long as this com- 
pensation is maintained no symptoms are 
produced, the patient is unaware сї the 
condition, and in this early stage the lesion 
apparently cannot be diagnosed clinically. 
Whether апу roentgenological manresta- 
tions are present at this stage of the disease 
that would enable one to recognize the con- 
dition is questionable. After muscular hy- 
pertrophy has reached a Maximum and 
compensation begins to fail, dilatation of 
the esophagus occurs and this increases 
throughout the subsequent course af the 
disease unless checked by appropriate treat- 
ment. Eventually the entire thoracic esoph- 
agus becomes dilated and with this ex- 
treme involvement it becomes elongated 
and tortuous. Apparently the cervical 
esophagus never becomes much invclzed. 
We have on repeated occasions attempted 
to completely fill the esophagus with an 
opaque medium up to the hypopharynx but 
never with success. According to Hurst, 


| when the esophageal contents form а col- 


umn 8 inches high the cardia opens, »er- 
mitting some of the material to enter the 
stomach. Presumably the weight o: the 
contents is then sufficient to overcome the 
obstruction offered by the cardia. The pa- 
tient soon learns the necessity of takinz in 
a certain amount of food or liquids in erder 
to have any enter the stomach. 

With the onset of dilatation the bezin- 
ning of stagnation of esophageal contents 
occurs. This is at first intermittent but with 
progression of the disease there comes a 
time when the esophagus is never com- 
pletely empty. The onset of stagnation 
initiates the period of secondary changes in 
the €sophageal wall. Acting as an irritant 
the decomposing food produces inflamma- 
tory changes in the esophageal mucosa, giv- 
ing rise to an esophagitis. The mucosa 
becomes flattened and smooth and subse- 
quently ulcerated. The submucosa becomes 
greatly thickened but fibrosis with con- 
striction apparently does not occur. These 
inflammatory changes may give rise to a 
true cardiospasm which is thus superim- 
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posed 1 pon the achalasia. No doubt this is 
responsible for the conflicting statements 
that appear in the literature regarding the 
nature » the obstruction at the cardia and 
is probably also responsible for the name of 
cardiosossm being applied to this condi- 
tion. 

Tae ulcers which occur secondarily are 
usually shallow in character but occasion- 
ally they may penetrate with subsequent 
perferason of the esophagus. Ulceration 
may become so extensive that eventually 
nearly the entire mucosa may be destroyed. 
Numerous small islands of epithelium usu- 
ally rev zin, however, and these under 
constant irritation from the decomposing 
esopazgea! contents undergo a hyperplasia 
resulting in small wart-like nodules or pap- 
illomata. These may subsequently bẹ- 
come nialignant and the occurrence of car- 
cinoma im association with achalasia of the 
card-a rc doubt is on this basis. The extent 
of the s:-ondary changes is dependent up- 
on tae height of the stagnant esophageal 
contents. Since these secondary changes 
are apparently an invariable accompani- 
ment cf the advanced stages of the disease 
it is indeed surprising that malignant 
chanze is not more frequently encountered. 

The cisgnosis of achalasia of the cardia 
is in -he majority of cases relatively simple. 
Since symptoms do not appear until dila- 
tation cf the esophagus occurs and since 
this d Jatetion may be expected to proceed 
rather slowly one may anticipate that the 
onset of the clinical manifestations will be 
insidos- When the patient's complaints 
have beceme sufficient to cause him to seek 
medical attention one may be assured that 
the dis2as< is of some duration and well es- 
tablished. The history, therefore, is usually 
one o? increasing difficulty in swallowing 
over a рєт ой of years although occasionally 
the onset is quite abrupt. Dysphagia is in- 
term-ttert at first but subsequently be- 
comes mere or less constant. While this is 
the outstanding symptom there are others 
which serve to produce a definite clinical 
picture. Regurgitation is a fairly constant 
one. Actual vomiting does not occur and 
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there is no nausea or retching. The regur- 
gitated material contains unchanged food, 
much mucus and no free hydrochloric acid. 
Substernal pain is often present and may at 
times be the predominant complaint. Cer- 
tain respiratory sy mptoms such as cough 
and dyspnea after eating may be com- 
plained of. Excessive salivation may be a 
distressing symptom. This Combination of 
clinical manifestations are such as to lead 
one to suspect the existence of an achalasia 
of the cardia, but the diagnosis should be 
established by a roentgenologic examina- 
tion, the passage of bougies and direct visu- 
alization through the esophagoscope. 
Roentgenologically the typical case of- 
fers no diagnostic difficulties. When ob- 
served roentgenoscopically the obvious ob- 
struction either at the level of the qia- 
phragm or at the cardiac orifice with the 
marked dilatation of the thoracic esopha- 
gus produces a picture unlike anything else 
seen in the esophagus (Figs. 3 and 4). The 
lower esophagus ends abruptly presenting 
a smooth funnel-shaped contour or at times 
may be somewhat angulated. There is no 
irregular filling detect as seen in cancer. 
The dilatation varies considerably in dif- 
ferent cases but is usually much greater 
than is encountered in any other tvpe of 
obstructive lesion of the esophagus. When 
marked, there is noted considerable tor- 
tuosity which causes the esophagus to 
bulge to the right beyond the cardiac sil- 
houette (Fig. 1). Usually the obstruction 
is complete so that none of the contents 
enters the stomach until the amount in the 
esophagus reaches a certain height when a 
thin stream of the opaque material will be 
seen entering the stomach. This feature i8 
quite striking and is not to be observed in 
other esophageal lesions. The character- 
istic manner in which the opaque medium 
falls through the esophagus indicates the 
presence of a large amount of fluid and the 
mottled appearance presented by the di- 
lated esophageal shadow is due to the pres- 
ence of retained food. A distinct fluid level 
is often discernibfe located high in the 
thorax or in the lower part of the neck. In 
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the lateral view the enlarged esophagus 
tends to displace the trachea forward. This 
along with a fluid level may lead one to 
suspect the condition on the plain films of 
the chest (Fig. 2). This appearance is not, 
however, pathognomonic of achalasia since 
it is also seen in carcinoma of the esopha- 
gus, diverticulum and benign stenosis. In 
the lower part of the chest just above the 
diaphragm there will be noted a triangular 
shadow, apex directed upward. This is due 
to the shadow of the dilated fluid-filled 
esophagus superimposed upon the cardiac 
shadow. This appearance along with the 
displaced trachea and fluid level will prob- 
ably not be found in any other esophageal 
condition. 

Plammer warns against accepting the 
diagnosis of so-called cardiospasm on evi- 
dence presented by roentgenographic ex- 
amination without considering all features 
of the case, and with this warning we are 
in hearty agreement. We believe the in- 
vestigation of a case of achalasia of the 
cardia is not complete without a careful 
esophagoscopic examination. This is con- 
trary to the statement made by Plummer 
in 1921 when he says that “ап esophago- 
scopic examination in the majority of cases 
is quite unnecessary, knowledge obtained 
is usually not worth the effort," while 
Hurst and Rake writing їп 1930 state that, 

“esophagoscopy 1 is superfluous, as the diag- 
nosis can be made with more certainty and 
much less unpleasantness by means of the 
x-rays.” These are probably not the pres- 
ent-lay views of authorities on this sub- 


ject. Rake, discussing epithelioma in asso- . 


ciation with achalasia of the cardia in 1931 
states that ' 'frequent esophagoscopic ex- 
aminations should be done to detecteuch 
changes early." The cases here reported 


testify as to the value of the esophagoscop- | — 
There is no other way to ` 


ic examination. 
detect the secondary changes occurring in 
the esophagus and certainly a knowledge 


of such changes is important in the proper j 


management of a case of achalasia of the 
carcia. 


The following case is quite characteristic 


E. 


2 
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both clinically and roentgenologica ly of 
the typical case of achalasia of the cardia. 





Case 1. E. K., white female, aged fifzz-five. 
This patient's chief complaint was vomit-ng in 
the evening when she lay down, accompawed by 
choking sensation. This symptom was mere ofa 
regurgitation than a true vomiting and she had 
complained of this intermittently for the past 
thirteen years. The material regurgitatec was 
the food as it was ingested. There was consider- 
able mucus present but never any blood. No pain 
but occasionally she complained of a sense of 
fullness beneath the sternum. Her food would 
seem to lodge somewhere in the chest. She has 
gradually lost weight since the onset of her 
symptoms and now she is quite weak. She ap- 
pears fairly well nourished, however. She has 





been under the care of many physicians during 
the past thirteen years who have made var ous 
diagnoses but none have ever suggested er re- 
quested a roentgen examination. 





Fic. 1. Case 1. Chest in a case of achalasia of the cer- 
dia. What appears to be an enlargement of the 
heart to the right is actually the markedly dilated 
esophagus extending to the right as seen in Figure 
4. 
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Fig. 2. Case i. Lateral view of chest. Note forward 






dispkacsment of trachea and fluid level, also tri- 
angazer sxadow just above the diaphragm due to 
the llai fluid-filled esophagus superimposed 


upor the keart. 





Roerdz2rdogic Examination. Examination of 
the chest showed what appeared to be consider- 
able exargsment of the heart to the right (Fig. 
1). Subsequent examination revealed that the 
right berde vof the cardiac shadow was actually 
due to a т srkedlv enlarged esophagus. In the 
lateral wie~ the trachea appeared to be dis- 
placed somewhat forward and there was a dis- 
tinct fuid level seen in the esophagus (Fig. 2). 
The escphegms visualized by the barium meal 
was encemonsly dilated (Fig. 3). There was a 
definite skstruction at the cardiac orifice of the 
stomach E xh was smooth and regular in con- 
tour | as. There was a large non-opaque 
residue £3 the esophagus, which was quite tor- 
tuous. Cuzreesion: Marked degree of preventri- 
culosis, wth marked dilatation and tortuosity 
of the огаш esophagus. Esophagus project- 
ing to the © gat side of the cardiac shadow. 

Esopkegeszpie Examination. There was an 
enormoa: dilseation of theentire thoracic esoph- 
agus with censiderable retention of fluid. 









Е 











*. 
Fic. 3. Case т. Barium-filled esophagus shows 
marked dilatation and tortuosity. 
This dilatation extended from the cardiac ori- 


fice up to the level of the suprasternal notch. 
The esophagus showed tight closure at the car- 
diac orifice but no difficulty was encountered in 
passing the instrument into the stomach. The 
mucosa of the dilated esophagus was markedly 
infamed and presented numerous superficial 
erosions. Esophagoscopic diagnosis: Preventric- 
ulosis, so-called cardicspasm. 


The one outstanding condition from 
which achalasia of the cardia must be dif- 
ferentiated is carcinoma involving the low- 
er end of the esophagus. As a rule, the 
differentiation is not difficult either clin- 
ically or roentgenologically. Carcinoma 
usually occurs after forty years of age, Ts 
more frequent in men than in women, gives 
a relatively short history of difficulty in 
swallowing which becomes progressively 
worse and is accompanied by defnite loss 
in weight. In achalasia of the cardia, on the 
contrary, the symptoms are often inter- 
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mittert in character and, as a rule, the gen- 
eral well being of the patient is in marked 
contrzst to the patient with malignancy. 

Roentgenologica lly the obstruction at 
the l&wer end of the esophagus is seldom 
compete. There is usually noted a continu- 
ous, much distorted stream of opaque ma- 
terial entering the stomach. The markedly 
irregular contour of the lesion is in sharp 
contrast to the smooth funneél-shaped ap- 
pearance in achalasia of the cardia. While 
there 1s some dilatation of the esophagus 
proximal to the lesion this is seldom very 
marked. The patient takes the opaque meal 
a mouthful at a time and there is not the 
tendency to completely fill the esophagus 
as is so characteristic of patients with 
achalasia of the cardia. 

While these clinical and roentgenological 
features readily distinguish the malignant 
lesion from achalasia, one occasionally en- 
counters a case in which the two lesions 





Fic. 4. Case t, Showing the characteristically smooth 
and regular funnel.shaped obstruction at the lower 
end of the esophagus in achalasia of the cardia. 
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may simulate each other. The following 
case 1s an example of this kind. 


Case п. М. К., female, aged twenty-six. The 
patient’s chief complaint was discomfort be- 
neath the ensiform cartilage for the past seven 
months. She began to have difficulty in eating 
three months ago. This was characterized by a 
fullness beneath the sternum and a feeling as 
though the food stopped before it reached the 
stomach. She found if she drank liquids slowly 
she was able to retain it, but solid focds came 
up just as swallowed. Getting rid of che food 
gave relief. For the past few weeks she had had 
difficulty in taking water. 

Contents removed from the esophagus zon- 
sisted of milkv material, saliva and no blood. 
The blood count showed a moderate secondary 
anemia. The Wassermann reaction was nega- 
tive. 

Roentgenologic examination (Figs. 5 and 6) 
was reported as follows: The bony framework 





Fic. 5. Case n. This case presented the character. 
istic findings of achalasia of the cardia and was so 
diagnosed roentgenologically. Esophagoscopic ex- 
amination revealed an organic stenosis of the lower 
end of the esophagus and at operation this was 
found to be due to an extensive malignancy. 
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Vic. 6. Jase ot, Lateral view of esophagus showing 
the ару сас sce typical of an achalasia of the car- 
dia in a ez se of cancer. 


of the shes is negative. Examination of the 
esophagus sowed a definite dilatation of the 
thoracic pension, with an obstruction at the 
cardiac ort œ of the stomach. The lower end 
of the esspt agus is smooth and regular in con- 
tour. The appearance is characteristic of a pre- 
ventricu-csis We could demonstrate no or- 
ganic leson Conclusion: Preventriculosis of а 
moderat- degree. 

Esophe coset 1 
esophagus w 
showed car sk 


Examination. The upper 
: normal. The thoracic esophagus 
erable dilatation with retention 
of fluid. ' : was no barium remaining in the 
esophagus it the time of the examination. The 
dilatatior extended down to the level of the 
diaphragra. abdominal esophagus was 
closed tigazly ust below the level of the hiatus. 
The muceus {membrane was very much réd- 
dened, thekemed and granular in appearance. 
A No. 18 1 later passed through the strictured 
area with sig? - resistance. It was not thought 
advisable o remove tissue for biopsy. Esopha- 
goscopic dragn-.is: Organic stenosis of the hia- 
tal esophagus. Neoplasm? Inflammatory? The 
































lic. 7. Case пп. At the first roentgenologic examina- 
tion the usual findings of achalasia of the cardia 
were reveled. At this time the esephagus was 
filled with a large amount of fluid and retained 
food. This accounts for the mottled and irregular 
appearance of the esophageal shadow. 


extent of the lesion and the poor condition of 


the patient would seem to justify a gastrostomy 
before further diagnostic studies are made. 
At operation there was found an infiltrating 


cancer of the cardiac end of the stomach and, 


esophagus. Metastasis to the liver, omentum 
and transverse colon. A gastrostomy was per- 
formed. 


Comment. The age of the patient, twenty- 
six, the clinical manifestations and the 
roentgenological findings were character- 
istically those of achalasia of the cardia. 
The esophagoscopic examination revealed 
the true nature of the lesion and led to the 
only form of therapy that offered the pa- 
tient any relief from her symptoms. 

Because of the grave prognosis in cancer 
of the esophagus, this condition should be 
uppermost in the mind of the roentgenolo- 
gist when called upon to examine a patient 
whose chief complaint is dysphagia. One is 
inclined to be somewhat relieved when the 
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characteristic features of an achalasia of 
the cardia appear upon the fluoroscopic 
screen. With these findings the diagnostic 
problem is usually considered solved and 
one is not inclined to look for complicating 
lesions. The diagnosis of achalasia of the 
cardia also usually suffices for the clinician 
and treatment consisting, as a rule, of dila- 
tation of the site of obstruction is pro- 
ceeded with. If one bears in mind the 
pathology that occurs in the esophagus as 
the result of achalasia of the cardia the 
possibility of some complicating lesion 
would appear more probable and worth 
looking for. Because of the seriousness of a 
mahgnant condition the roentgenologist 
must make every effort to exclude this pos- 
sibility when confronted by an achalasia of 
the cardia. The presence of such a compli- 
cation can readily be missed as is illustrated 
by the following case. 


Case 11. T. M., white, female, aged forty- 
eight. The patient's chief complaint was pain 
in the abdomen. Onset of gastrointestinal up- 
sets ten years ago at the death of her parents, 
with episodes of indigestion at ten and five 
years ago consisting of epigastric pain, nausea, 
vomiting and constipation. Fifty-seven pounds 
weight loss in ten years. An attack of “flu” five 
months ago with progressive downhill course 
characterized by dyspnea, swelling of ankles 
and weakness. Present digestive symptoms are 
of one month duration. 

The blood showed a slight anemia with a 
slightly increased leukocyte count. Blood chem- 
istry negative. Blood Wassermann negative. 
The stool was positive for occult blood. 

Roentgenological examination (Fig. 7) 
showed the esophagus to be markedly dis- 
tended from the neck to the hiatus. It was tor- 
tuous and at the dependent portion drooped. 
About an inch above the hiatus, the appeagance 
on the posterior and left lateral surface sug- 
zested the presence of an ulcer. Small amounts 
of the barium meal were occasionally ejected 
into the stomach. The subdiaphragmatic por- 
tion of the esophagus was very narrow during 
these ejections. Conclusion: | Esophagus— 
marked achalasia. We are not certain whether 
the point of constriction is above or below the 
diaphragm. We are inclined to think that it is 
above. The appearance suggestive of ulcer of 
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the esophagus near the point of constriction is 
probably due to mucosal folds, rather than ul- 
cer. 

Esophagoscopic Examination. The entire tho- 
racic esophagus was enormously dilated. About 
35 cm. from the upper teeth there was en-oun- 
tered'a fungating mass the size of the endef the 
index finger, projecting internally f-om the 
right lateral esophageal wall. An ample speci- 
men of tissue was removed. The lower por- 
tion of the esophagus was explored, the fun- 
gating mass producing no obstructior ir the 
esophagus. About 44 cm. from the upper 
teeth there was encountered a closure о the 
hiatal esophagus typical in appearance œ so- 
called cardiospasm or achalasia. The -ube 
passed on into the stomach without ur due re- 
sistance. There was no ulceration or infiltretion 
noted as far as was examined. Esophazoseapic 
diagnosis: Achalasia, so-called cardiosp.sm, 
with closure of the lower end of the esophazus. 
Fungating lesion in the mid-thoracic esoohazus, 
cancer? 

A second roentgen examination (Fig. 8) was 
then done after complete removal of the on- 
tents from the dilated esophagus with the fol- 
lowing result: Patient was examined atter as- 
piration of the esophagus with the knowledge 
that a neoplasm had been found by esophego- 
scopic examination. At this time a large pene- 
trating ulcer was found about 4 inches above 
the cardia. There was also a filling defect in -he 
esophagus at this level. We should conclade 
from the size of the ulcer and the presence cfa 
filling defect that the lesion at this site in he 
esophagus was probably a malignant necplasm 
and not a benign one. Conclusion: Probable 
cancer of the esophagus associated with acaa- 
lasia. 

The е pathological report of the biopsy vas 
me squamous 1005 cell carcinoma, Grade 3.” 


This case directs our attention to two 
important points. The first is that the 
roentgenologic examination in cases of 
achalasia of the cardia 15 not complete until 
examination has been done after the esopa- 
agus has been evacuated of its retained 
contents. At the first examination, the 
esophagus will usually contain a var ab»e 
amount of residue. While this will not iz- 
terfere with arriving at the diagnosis ef 
achalasia of the cardia, the examinaticn 
should be repeated after the esophagus hes 
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8. Cas 111. Second roentgen examination after 


lic. 

esophague had been evacuated of its retained con- 
càrdia due to 
This was missed at the first examina- 


tents shows a lesion just above the 
carcinem =. 
tion. 


been emp ‘ed in order to detect any com- 
plicating sions. 

The second point is the importance of 
the esock agoscopic examination. As pre- 
viously л »ntioned, no investigation of a 
case of ас? alasia of the cardia can be con- 
sidered ccmplete without direct visualiza- 
tion throuzh the esophagoscope. 

While о-е would anticipate that most of 
the malig-ant conditions associated with 
achalasia œ the cardia would be located in 
the distal portion of the esophagus, this 
need not necessarily be the case. One must 
remember that secondary mucosal changes 
may be found in any portion of the dilated 
esophagus, ind since the dilatation may in- 
volve the eatire thoracic portion, one may 
expect to find malignant degeneration oc- 


curring rzlevely high. There is, of course, 
always tae possibility of a carcinoma oc- 


curring qu æ independent of an existing 
achalasia. Cne must therefore be prepared 
to find a caacer in any part of the esopha- 
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evidently contained a considerable amount of 
fluid or food at the time of the examination. 

At the esophagoscopic examination on De- 
cember 2, 1926, the thoracic esophagus was. 
found enormously dilated. The mucosa was in- 
flammatory and hard masses of food were 
found adherent. There was no evidence of ul- 
ceration or erosion observed. The hiatal esoph- 
agus seemed normal in appearance and a 9 mm. 
standard esophagoscope was passed through 
the hiatus into the stomach without meeting 
any obstruction. Diagnosis: Preventriculosis, 
so-called cardiospasm. 

During the course of the next two years the 
patient was treated by means of hydrostatic 
dilatation with much improvement in his con- 
dition. 

The patient was next seen at the Graduate 
Hospital in 1936. He complained of essentially 
the same symptoms as before, with the excep- 
tion that he now had a cough which was 
thought to be due to asthma. He has continued 
to subsist on liquid food but his weight has defi- 
nitely dropped in the past year. 

Roentgenologic examination of the chest 
(Fig. 10) on March 6, 1936 showed a marked 








Fic. 9. Caseiv, In 1926 the findings of achalasi: 
the cardia were confirmed by esophagoscopic ex- 
amination, So complicating lesion was ound at 
this time. 


gus in association with an achalasia of the 
cardia, as is illustrated in the following 
case. 


Case iv. E. S., white, male, aged forty-six. 
This patient was first seen in 1926 at the Jef- 
ferson Hospital at which time he was complain- 
ing of ситу with lodgment of both liquid 
and solid feods, regurgitation and marked 
weight loss, so pounds. The onset was about 
eight vears before with severe pain in the stom- 
ach and inabuity to retain food. One physician 
told him he had "autointoxication" while an- 
other treated him for gastric ulcer, with some 
improvement in his condition although regur- 
gitation persisted. In 1925 he attended a hos- 
pital in anocner city where numerous studies 
were carried out and a diagnosis of cardiospasm 
was made. 

Roentgenologic examination (Fig. 9) was 
carried out on November 30, 1926. There was a 





Fic. то. Case iv, When examined in 1936 there was, 





great dilatation of the esophagus. Phe obstruc- in addition to the achalasia, a large carcinoma 
tion was at сле extreme lower end and Was Eevi- arising from the posterior wall of the upper thorac- 


dently spasmodic in character. The esophagus ic esophagus. 


* 
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degree of pulmonary emphysema. In the E teral 
view there was noted some anterior displace- 
ment of the trachea. Study of the esophagus re- 
„vealed a hugely dilated, somewhat tortuous 
esophagus, the dilatation extending from the 
cardiac orifice of the stomach to the supra- 
sternal notch. The appearance was typically 
that of a preventriculosis. Considerable amount 
of contents escaped from the esophagus into the 
stomach. In the upper portion of the theracic 
esophagus along the posterior wall involv ng a 
distance of approximately 4 inches, there was 
a large filling defect which encroached upoa the 
lumen of the esophagus. This was very sug- 
gestive of a malignant lesion in this region. 
Conclusion: Marked pulmonary emphysema. 
Advanced preventriculosis. Large fillmg defect 
involving the posterior wall of the гррег 
thoracic esophagus probably due to malig- 
nancy. 

At the esophagoscopic examination on 
March 7, 1936, the upper esophagus was nor- 
mal. At a point just below the level of the su- 
prasternal notch there was encountered a huge 
fungating mass which rose from the posterior 
wall of the esophagus. It presented an ulcerat- 
ing surface and had the typical appearamze of 
extensive carcinoma of the esophagus. An am- 
ple specimen of tissue was removed for biepsy. 
Inspection of the lower end of the esophagus 
showed the typical appearance of preventricu- 
losis. A small tube was passed into the stomach. 
The extent of the ulceration on the posterior 
wall of the esophagus as outlined by the roent- 
gen ray was confirmed. Esophagoscopic diegno- 
sis: Preventriculosis. Extensive carcinora of 
the upper third of the thoracic esophagus. 

Pathological report of biopsy was "squamous 
cell carcinoma." 


The last 3 cases here reported emphesize 
the necessity of keeping constantly in mind 
the possibility of carcinoma when called 
uponto examine a patient whose symptoms 
are referred to the esophagus. The relation- 
ship of cancer to achalasia of the cardia is 
twofold. In the first place the diferential 
diagnosis must be made between carcinoma 
of the lower end of the esophagus and асһа- 
lasia of the cardia, and secondly one must 
exclude cancer as a complication in azha- 
lasia of the cardia. There is nothing in the 
symptoms or physical findings to leac one 
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to suspect an associated malignancy in a 
case of zchalasia with the exception of the 
histcry of vomiting blood or the finding of 
occe t bood in the stools which do not oc- 
cur ir wncomplicated cases of achalasia of 
the caia. Therefore, a careful roentgen- 
ologic and esophagoscopic examination 
shoeld sonstitute a part of the routine in- 
vestiga- on of every case of achalasia of the 
carcia 
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this has been discussed by Warfield anc 
others. Johnson measured a series of per- 
forated peptic ulcers and found the average 
size to be 6.5 mm. while some were only : 
mm. in diameter. It is easily conceivable 
that a small ulcer might perforate, alow 
considerable gas to escape, and become 
sealed off again without producing тис} 
peritoneal irritation. This is what wa 
termed “valvular pneumoperitoneum" br 
Singer. Even in such a case, however, i 
seems probable that necropsy, abdomina 
exploration, or satisfactory gastrointestina 
examination by roentgen methods woulc 
disclose enough evidence to suggest the 
presence of an organic lesion if one existed 

The pool of lipiodol contiguous to the 
diaphragm was interpreted as possibly be 
ing an emphysematous bulla filled with th« 
opaque material. The possibility that the 
pneumoperitoneum was produced anc 
maintained by air which passed through the 
diaphragm was discussed. Whether this 
was made possible by congenital weaknes: 
in the eventrated dome, coughing, mechan 
ical erosion, rupture of an emphysematous: 
bulla, some local inflammatory process, o: 
leakage around the structures in the dia 
phragmatic hiati cannot be determined. 

The intra-abdominal pressure is nearly 
always negative (Wagoner) and, according 
to Salkin, it may reach 50 mm. of water be 
low that of the atmosphere. The introduc 
tion of fluid or air into the peritoneal cavity 
does not raise the pressure sharply because 
of the "abdominal accommodation" de 
scribed by Coombs. Therefore, if air shoulc 
enter through an aperture in the dia 
phragm, one could not expect it to be ex. 
pelled through the same route unless the 
intrffabdominal pressure became greater 
than that of the atmosphere. 

The source of the gas and its mode of en. 
try into the peritoneal cavity have not beer 
conclusively proved, but the patient's clin- 
ical course together with the lipiodo 
studies suggests the possibility that therc 
might have been at least a temporary com- 
munication between the aerated lung pa- 
renchyma and the peritoneal cavity. 
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SUMMARY 





Spontanec..s pneumoperitoneum usually 
results frcm perforation of a viscus. Two 
cases have sreviously been reported in 
which no zacse for the free gas within the 
abdomen со be found. 

A case of spontaneous pneumoperito- 
neum, which lasted twenty-one days, in a 
woman, ag2c seventy, is reported. No evi- 
dence of per: ~snitis or of disease of a viscus 
was found. I. siodol instilled into the bron- 
chi disclosed what appeared to be a bulla in 
contact w th the thin, eventrated left dia- 
phragm. As но other explanation for the 
pneumoperitzneum could be found, the 
possibility that air may have entered the 
abdomen b> passing from this bulla 
through the thin diaphragm is suggested. 








I wish to exrxess my sincere appreciation to Dr. 
Ross Golder for his aid in interpretation of the 
films and assistamce in the preparation of this paper. 
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CARCINOMA OF THE JEJUNUM 
CASE REPORT 


By J. Н. HARRIS, M.B, 


CARLIS 





LE. 


HE following case is reported because 
of the rarity of preoperative diagnosi 
of carcinoma of the jejunum and because 
illustrates the great importance of 
careful study of the upper small intestine 
when vague abdominal complaints are pre 
sented. 


The patient, male, single, aged twenty. 
seven, was referred for a gastrointestinal study 
in January, 1935. His symptoms consisted o 
discomfort in the upper abdomen with осса- 
sional vomiting. There was no pain and the 
history did not suggest any pathological entity 
'The routine roentgen study was negative. 

Two years later, in January, 1937, the тат 
was referred for a study of the colon. His symp- 
toms had persisted and he had developed a 
marked anemia. A mass was palpable in the 
left upper quadrant. The roentgen examination 
of the colon was negative. On February 2, an 
enlarged cervical gland just above the left 
clavicle was removed for biopsy. The report 
by Dr. George Moffitt was metastatic adeno- 


carcinoma. On February 18, an intravenous 
urogram showed the kidneys to be normal. The 
gastrointestinal tract was re-examined on 


February 20 and gastric peristalsis was found 
to be sluggish. The motility was markedly 
delayed, as none of the opaque mixture passed 
out of the stomach in thirty minutes. At the 
end of an hour enough barium had left the 
stomach to visualize the small intestine as far 
as the duodenojejunal junction. The duodenum 

was markedly dilated. At the end of three 
hours the barium had progressed a short dis- 
tance along the jejunum and there was noted 
an gea about 3 inches long in which all the 
feathery jejunal markings were obliterated and 
the bowel was a smooth narrow tube (Fig. +). 
The roentgen diagnosis was neoplasm of the 
jejunum which had caused a severe grade of 
obstruction. 

As the patient was losing weight and strength 
rapidly, it was felt advisable to explore the 
abdomen and perform a gastroenterostomy 
if possible. For this reason he was referred to 
the University Hospital, Philadelphia, wher 
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Dr. Е. son. performed an abdominal 
section om Masca 4, 1937 and reported the fol. 
lowing: “ - por opening the db Net a mass 


about the size of a large orange was found in 
the meso e^ the 1156 part of the jejunum. At a 
distance o£ 8 te то inches from the ligament of 
Treitz, there wes a napkin ring constriction 











Fic. d 


of the portion of the jejunum passing over the 
domes of tk s s< The entire section of the 
jejunum of whica the mesentery was involved 
by the mass was avpertrophied and edematous, 
due in par^ :o obstruction and probably in 
part to interfersrce with blood and lymph 
drainage. A s.r? circuiting anastomosis around 
the point of 5obscruction was done by bringing 
a loop of jejimzm distal to the mass around 
ts lateral side tothe proximal loop just beyond 
the ligamen: cf Treitz." The obstructive symp- 
coms were го юу by this operation. The pa- 
nent died of iram sion on September 4, 1937. 
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In reviewing the films of the first exami- 


384 


nation mace in 1935, it was noted that a 
roentgenogram showing the upper small 
intestine was not made. At the six hour 
study the barium had passed the diseased 
portion of the bowel and hence it was over- 
looked. Although an hourly study of the 
small intestine of every case is advisable, 
this procedure is not feasible in many 
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roentgen offices and departments. How- 
ever, every case should have at least one 
fiim made at such an interval as to show 
the entire small intestinal tract. Those pa- 
tients having vague complaints, in whose 
routine study no disease is found, should 
certainly have a more careful small intes- 


спа] study. 
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SACCULAR ABDOMINAL ACRTIC ANEURYSM* 
AN ANALYSIS O~ FORTY-EPGHT CASES 
By M. J. HUBENY, M.D., F.A.C.2, F.A.C.P., 227 SIMON POLLACK, M.D. 


CHICAGO, ILLINOIS 


HE relative frequency of cases of 

proved saccular abdominal aneury.m 
in the last few years at the Cook Courty 
Hospital prompted us to study the irzi- 
dence, clinical picture, and roentgenolczi- 
cal manifestations of this interesting aad 
variegated clinical entity. 

Investigation of the hospital admissicns 
and postmortem records revealed that 
since 1926 there were onlv 48 cases of ssc- 
cular abdominal aneurysm in which the 
diagnosis could be considered as established 
beyond reasonable doubt. Twenty-eight 
cases, or 60 per cent, of the total were cen- 
firmed by postmortem examination; 2 of 
these entered in shock, died within a few 
minutes of admission and were diagnosed 
by coroner's autopsy; 3 additional cases 
were confirmed by surgical exploratien. 
The remainder were selected only where 
the diagnosis was well established by <he 
clinical and roentgenologic findings. We 
have included only the saccular tvpes, as 
the dissecting aneurysms do not character- 
istically show diagnostic roentgen findings. 


HISTORICAL 


Although aneurysms as a clinical ent ty 
have long been known, the incidence of .b- 
dominal aneurysms has always been much 
less than those in the thoracic portions of 
the aorta. Ever since the first descriptior of 
aneurysm of the internal vessels by Am- 
broise Paré, the correlation between tais 
cogdition and syphilis has been surmised. 
Even though Lancisi, William Hunter, end 
Morgagni in their classical studies of he 
gross anatomical features of internal anzu- 
rysm suspected a syphilitic etiology, end 
although they described the features of 
syphilitic aortitis, it was not till after 
Schaudinn and Hoffmann discovered ће 
Spirochaeta pallida in 1905 that the ezo- 


* From the Department of Roentgenology, Cook County Hospital, Chicages 


logic im pertance of syphilis in aneurysm 
formaton was proved by the demonstra- 
tion of єр rcchetes in the involved aortic 
wall. 

Kamp naer, in 1936, collected the cases 
of abcemiral aneurysm from the records of 
the Cherity Hospital of New Orleans for 
the past thirty years, and reviewed the 
literature o that date. His series included 
68 cases. Thirty-eight of these were con- 
firmed ту autopsy; the others were well 
substaatiaced by clinical and roentgeno- 
logic tndimgs. In reviewing the previous 
literatere зе referred to various collected 
series based both on autopsy and clinical 
materials, zdding his 68 new cases to 313 
previous y reported. 

Since 5, Neely reported 5 cases in a 
series cf 1,32 5 postmortem examinations at 
Lincoln, Nebraska. 

Mills ard Horton, in reviewing all the 
cases ef aseurysm at the Mayo Clinic in 
the years 1935-1936 included 80 cases of 
abdomina aneurysm. Besides these two 
series, "pets of 22 isolated cases were col- 
lected rors the literature from the period 
of 193: :339- 











ETIOLOGICAL FACTORS 


The азе of the patients varied remark- 
ably. 25 a rule, however, the incidence was 
greatest ie. the fourth and fifth decades. 
The uace wing pathological change pro- 
ducing the weakening of the aortic wall was 
withcut С abt the determining factor for 
the age ре гоа of greatest incidence. 

Althcuge the general hospital admissions 
are опу азои 40 per cent colored, the in- 
cidence n our series of 71 per cent is sig- 
nificant ard can be interpreted as a conse- 
quence of the relatively high incidence of 
syphilis ir the colored population of this 
region. Tie increased frequency in males 
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as compared to females is an old observa- 
tion. Kampmeier ascribed this difference 
to the fact that the activity of men entails 
more strenuous physical exertion, which 
places a greater tension on the weakened 
aortic wall. Likewise syphilis is more com- 
mon in the male. 

Of the underlying pathogenic processes, 
by far the most common were syphilis and 
arteriosclerosis. It is interesting to note the 
variable róle that each of these played in 
the different series of cases studied. In our 
series and in Kampmeier's, where there was 
a high incidence of colored patients, syph- 
ilis was the underlying cause in the major- 
ity of the cases. Seventy-five per cent of 
our series showed evidence of syphilis 
either in the serology, history, or anatomi- 
cal findings. Neely, on the other hand, in 
reporting his § cases collected from a series 
of autopsies in Lincoln, Nebraska, could 
not demonstrate evidence of syphilis in 
any instance. All his cases were white and 
in the older age group, comprised of the 
sixth to eighth decades. Mills and Horton, 
in their series reported from the Mavo 
Clinic, found that only 8.8 per cent of the 
60 cases of abdominal aneurysm showed 
evidence of syphilis. Only one of their pa- 
tients was a negro and he had syphilis; the 
age of over 36 per cent of their cases was 
above fifty-one vears. In these latter groups 
of cases arteriosclerosis was the predomi- 
nant pathogenic factor and hence the rela- 
tively higher age group involved. Our 
series of white patients included 9 of 14 
over sixty-two vears of age and 7 of these 9 
had postmortem examinations which 
showed evicence of arteriosclerosis and 
none of syphilis. 

Among the rarer causative factors are 
mycotic emboli involving the walls of the 
arteries. These are usually found in the ves- 
sels of moderate caliber such as the splenic 
and mesenteric arteries; none of our cases 
were of this type. Trauma also may play a 
róle as Case 1 will illustrate. This patient 
had no evidence of syphilis or arteriosclero- 
sis; the blood Wassermann and Kahn re- 
actions were persistently negative. There 
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was a large pulsating mass in the left side 
of the epigastrium with audible bruit which 
was located at the site of the scar of an old 
abdominal stab wound incurred in a fight 
twelve vears previously. Periarteritis no- 
dosa may involve the moderate-sized ab- 
dominal arteries with resultant aneurysm 
formation. Wolff reports one such case 
showing multiple intra-abdominal aneu- 
rysms in the arteries of medium caliber. In- 
fection from without may also involve the 
aortic wall and lead to aneurysm formation 
as llustrated by 2 cases reported by Dafoe 
where tuberculous aortitis and aneurysm 


Tagle I 
i Col- | Col- White White 
| ored | ored Male Fe- 
Male, Female | ~~ male 
Number of cases 26 8 12 2 
Average age 45 40.4 66 38 
Pos:tive Wasser- ОВ 6 2o0f8 1 
mann or Kahn test tested tested 
History or anatomi- 
ca — evidence of 
syphilis 23 7 5 o 
Arteriosclerosis o о 7 1 
Medionecrosis cystica © o о 1 
Traumatic 1 © o © 
2 o o o 


Undetermined 


developed secondary to adjacent caseous 
tuberculous mesenteric lymphadenitis. Me- 
dicnecrosis cystica, a cystic degeneration of 
the elastic media with disruption of the 
elastic fibers of the aorta, is a rarer involve- 
ment and is usually associated with severe 
hypertension in younger individuals show- 
ing no arteriosclerosis. These processes are 
unusual and rare, and the only important 
pathogenic bases for aneurysm formation 
in the abdominal aorta are syphilis and 
arteriosclerosis. The relative importagce 
of each of these depends on the race and 
age group of the patient. Syphilis is more 
common in the colored race and in patients 
up to the sixth decade; arteriosclerosis 
shows prevalence in white persons of the 
older age groups. 
SYMPTOMATOLOGY 

The predominant complaint in almost all 

these cases was pain. The usual character- 
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istic of this pain was progressive increase in 
its severity with the progress of the dis- 
ease; it usually occurred in the left sice of 
the epigastrium as the greatest number of 
aneurysms were found in the upper жі of 
the abdominal aorta. As a rule, it radiated 
to the back in the region of the upper Lam- 
bar spine and had associated shooting radi- 
ation to the left buttock, thigh, or even the 
whole left extremity simulating a sciatic 
neuritis. The pain was often describec as 
boring or pounding and could often be re- 
lieved, at least temporarily, by changing 
from a supine to a prone position. As a rale, 
there was no relation to the intake of fend, 
but one patient had the typical cvclal 
pain of a duodenal ulcer syndrome. 

Because of involvement of adjacent vis- 
cera, either by pressure or by compron ts- 
ing the blood supply, various symptoms of 
disturbance of the functions of these n- 
volved organs were present. Oftentimes 
"these symptoms and findings obscured the 
presence of an aneurysm as the underlyrag 
causative factor. James reported a case of 
uremic coma due to compression of both 
renal arteries by a large abdominal anea- 
rysm with secondary chronic interstitzl 
nephritis. Case п in our series showed siri- 
ulation of a primary kidney tumor by én 
aneurysm. 

Gastrointestinal symptoms were often 
complained of as the stomach, duodeaura, 
and colon are usually adjacent to the anew- 
rysmal mass. Anorexia and associated 
weight loss were common complaints and 
may be a consequence of the pain. The 
presence of abdominal pain is in itself a 
finding associated most usually with in- 
flammatory or ulcerative lesions in the up- 
fer gastrointestinal or biliary tracts. Wash- 
burn and Wilbur reported an interesting 
case from the Mayo Clinic which presentec 
the clinical picture of a duodenal ulcer with 
pyloric obstruction and exploratory lapa- 
rotomy revealed the stasis to be due tc 
compression of the duodenum by an areu- 
rysm. 

Perforation of these aneurysms was usu- 
ally posteriorly into the retroperitoneal tis- 
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sues ard resulted in sudden onset of excru- 
ciatieg pein. This is due to the hematoma 
disse--ng up the fascial planes and dis- 
гирі ле tke muscle fibers. Intra-abdominal, 
intra-horecic and intra-intestinal perfora- 
tion & less common. The clinical picture of 
sever: abdominal and lumbar pain, with 
assoc. «ted shock and silent rigid abdomen, 
so sir u'ate an acute surgical abdomen that 
the ойу 2 cases of our series who were ex- 
amined in this extreme condition were both 
diagmesed as having perforated peptic ul- 
cers. 

The presence of other pathologic condi- 
tions may cloud the picture. Hutton and 
Galbrzith reported a case in a taboparetic. 
'This patient developed a paraplegia and 
the destructive lesion of the lumbar spine 
with accompanying hypertrophic changes 
was considered for a time to be a Charcot's 
spine. Tase ш, reported below, showed ab- 
dominzl aneurysm as an incidental finding 
in an ederly white male, whose death was 
correct attributed to a recent coronary 
thrombosis. 

The skys cal findings when present were 
usually mor? reliable in arriving at a diag- 
nosis. Ө these, the presence of an expan- 
silely pulsating abdominal mass was, as a 
rule, diagnostic. In a small group of the 
cases, гаг patient himself felt the mass be- 
fore coming to the hospital. The expansile 
nature cf he pulsation is peculiar and char- 
acteristzc in that the palpating fingers are 
spread spart with each beat. This must be 
determiaed with utmost care, to rule out 


Taste H 


SYMPTOWLS AND FINDINGS IN FORTY-FIVE CASES 








Incidence 





33 cases, or 71% 
30 of 32 cases with palpable 
mass 


Palpable mass 
Expansile »uisaton 


Bruit 17 of 20 cases where it was 
looked for 

Thrill 8 of 15 cases where it was 
looked for 

Pain 37 cases 


a. Radiatioa to back 29 cases 
b. Radiatios со eft 
lower extremity 


7 cases 
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the usual tvpe of abdominal tumors which 
transmit the aortic pulsation. A bruit can 
usually be heard over the mass and is due 
to the change in caliber of the vascular 
tube. Of the 20 cases of our series where 
bruit was looked for, it was present in 17. 
The palpation of a thrill over the mass was 
a more variable finding as the aneurysm 
wall may be thick and laminated. This 
finding was elicited in 8 of 15 cases where it 
was looked for. In those patients who 
showed erosion of the spine, marked lo- 
calized tenderness was present over the 
dorsolumbar region; Murphy punch per- 
cussion over the left kidnev area also 
showed marked tenderness in these cases. 
Differences in the pulsation and blood 
pressures in the lower extremities may con- 
tribute to the diagnosis. The findings of 
residual syphilitic lesions such as penile 
scars, syphilitic skin lesions or atrophic 
scarring, Argyle-Robertson pupils, perfora- 
tion of the nasal septum, or absence of the 
deep reflexes may help in arriving at a di- 
agnosis of tlre syphilitic etiology of the proc- 
ess. 
ROENTGENOLOGIC FINDINGS 

The characteristic roentgenologic find- 
ings, when present, are diagnostic and are 
resultant of secondary pressure defects on 
adjacent structures. The methods applica- 
ble in roentgen diagnosis of abdominal 
aneurysm include: (1) studies of the spine 
for erosion; (2) flat plates of the abdomen; 
(3) gastrointestinal studies; (4) pyelo- 
graphy;(5) pneumoperitoneum; (6) aortog- 
raphy. 

By far the most common finding was ero- 
sion of the anterior portions of the verte- 
bral bodies. Aneurysmal erosion is peculiar 
in that the intervertebral discs are spared 
giving a “scalloped” appearance to the ero- 
sion. Presumably the fibrocartilage being 
more resilient as compared to the vertebral 
bone resists the constant pressure of the 
aneurysm. When the descending thoracic 
or upper abdominal levels are involved the 
ribs may show erosion at their costoverte- 
bral angles. This is well demonstrated in 
Cases и and iv. In то of 23 of our series 
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where the spine studies were carried out, 
diagnostic erosions were present. 

Although the flat plate of the abdomen 
may show nothing diagnostic, there may be 
important findings present. A soft tissue 
mass may be present, possibly delineated 
by mtestinal gas shadows; if calcification 
can be noted in the region of the mass (usu- 
ally seen in its walls) the finding is diag- 
nostic for aneurysm. Erosion of the spine 
may, if extensive enough, show up in the 
flat plate of the abdomen. If the mass is 
large enough, the iliopsoas outline is ob- 
literated and the kidney soft tissue shadow 
displaced simulating the findings noted in 
cases of retroperitoneal tumor. Five of 8 
cases in which flat plates of the abdomen 
were taken showed diagnostic calcifications. 

The presence and localization of intra- 
abdominal tumors in general can often be 
accomplished by careful gastrointestinal 
studies. The roentgenoscopic examination 
is of most importance because not only was* 
the mass oriented in reference to the ad- 
jacent gastrointestinal structures, but the 
presence of expansile pulsation could be 
directly observed. Pylography does not 
have this advantage and showed, as a rule, 
orly extrinsic pressure displacement of the 
kidney (usually on the left side). Thirteen 
of 21 cases showed extrinsic pressure de- 
fects on the gastrointestinal or pyelo- 
graphic studies. 

Neither pneumoperitoneum nor aortog- 
raphy with thorotrast was carried out on 
any of these patients. Both procedures are 
not without certain risks which do not 
seem to counterbalance their possible diag- 
nostic value. 


CASE REPORTS ~ 


The following cases are reported in some 
detail because of the interesting clinical 
and pathological findings: 


Case т. J. W., a colored male, aged sixty- 
tive, entered the Cook County Hospital June 
24, 1937. He complained of persistent pain in 
ће abdomen to the left of the umbilicus. Ever 
since he was stabbed in the abdomen twelve 
years previously, for which emergency opera- 
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tion was performed, he had suffered vague pains 
in the abdomen at the site of the scar. lr. the 
past year these pains had become more severe 
and constant. About that time he noted this 
pain radiated to the left lumbar region. Ir the 
past ten days the radiation extended with in- 
creasing severity to the left buttock and tFizh. 
No relationship was noted between the эаіп 
and intake of food except for slight aggravat on 
of the "misery" with large meals. The patient 
denied any previous venereal infection. 

On physical examination the tempera-ure 
was 98.6? F., pulse 80, respiration 24, and b od 
pressure 130/80. Both pupils reacted to ће 
and in accommodation. The heart and lurgs 
were essentially negative. An orange-sized mass 
was present in the abdomen to the left of the 
umbilicus with a definite expansile pulsatcn. 
The mass was not movable and no bruit «as 
heard. The roentgenograms of the thoracol=m- 
bar spine revealed marked hypertrophic os ео- 
arthritic changes but no evidence of erosen. 
The Wassermann and Kahn tests were пеба ге 
on two occasions. The patient obtained sane 


umrelief from analgesic medication and epidural 


injection and was discharged. 


Case и. R. S., a colored female, aged forty- 
eight, first entered the Cook County Hosp tal 
on March 18, 1936, with entrance diagrosis of 
abdominal tumor. Her chief complaint was a 
persistent pain in the left lumbar region wth 
sharp shooting radiation of this pain down Ler 
back to the left buttock. This had become p-o- 
gressively more severe for the past two monta. 
Associated with the pain she had noted a mass 
in the left upper quadrant of her abdomen 
which had increased slightly in size during +e 
past four weeks. No nocturia, frequency, hem- 
aturia or dysuria was noted. No other sym p- 
toms except progressive weakness and .oss of 
an undetermined amount of weight were cor- 
plained of. 

She had had a normal menopause eight years 
eneviously. About twenty years previously she 
Was treated for "bad blood" by arm and Мә 
"shots." 

Physical examination at this time reveak 1 
a thin colored female suffering a good deal «f 
pain. Temperature was 99.4? F., pulse 106, rec 
piration 24 and blood pressure 110/70. The рь 
pils were small and unequal and reacted 5йсә- 
gishly to light. A grapefruit-sized, moval = 
mass was palpable in the left upper quadraa: 
of the abdomen; no pulsation was noted at this 
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time. vag xal examination revealed an atrophic 
uterus; n: connection could be made out be- 
tween the pelvic organs and the abdominal 
mass. 

The fiac3gs were considered as due to a neo- 
plasm ir the left kidney. Roentgen studies of 
the stem ae. and colon revealed no evidence of 
extrinsic pathology. Hemoglobin was 65 per 
cent, ed зоа count 3,050,000, white blood 
count 5,7c-. Repeated urinalysis was negative 
for suger zaq albumin, and no microscopic or 
chemical e dence of urinary blood or pus was 
found. Repeated pyelograms showed a persist- 
ent fill ng с есе of the upper calyces with nar- 
rowing anc *uzziness of the calyces in the lower 
pole of the Et kidney. The blood Wassermann 
and Kzha sere both 4 plus. In spite of the ab- 
sence of aematuria the genitourinary con- 
sultants ce wsdered the lesion as due to hyper- 
перћгота. After the nephrectomy incision was 
made and the pulsation of the mass noted, the 
lesion was correctly diagnosed as aneurysm of 
the abdom nal aorta and further exploration 
deemec inacvisable. 

The зага was discharged a few weeks later 
but du- tc ће persistent severity of her pain 
had to эе rexc mitted to the hosptial on October 
9, 1936 She fad lost a good deal of weight and 
was much »eaker than during her previous ad- 
mission Hecenly relief from pain was obtained 
by таза mg a quiet position in bed on her 
left side wit both legs flexed. At this time, al- 
though the »ood pressure was equal in both 
arms, it was 30/100 in the right leg and 120/90 
in the left. 7 Fe heart was moderately enlarged 
and of zo: ж configuration. A faint systolic 
murmu: 7» 1: be made out and that was apical. 
The aortic &llness was between 6 and 7 cm. 
to percessicz.. The abdominal mass measured 
10X12 zm. sr d had a definite expansile pulsa- 
поп. А baw: was heard over it synchronous 
with th: re &al pulse. The deep reflexes were 
normal arc. ^» pathological reflexes could be 
elicited. 

The flms əf the lumbar spine at this time 
(Figs. ar 2) revealed the characteristic 
erosion 27 the spine. The soft tissue shadow of 
the mas: cced also be made out with mottled 
calcifica ien a its wall. 

Becaus2 -4 the uncontrollable severe pain, 
a rhizotemy жаз considered for relief. On De- 
cember 23, 636, this was successfully done 
with resilta-t anesthesia on the left side to 
the leve. of 35. Ten days later on January 2, 
1937, the pazent died suddenly. 











39° 
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Fics. 1 and 22Case 1. The large soft tissue aneurysmal mass is easily demarcated in the left upper quadrant 
of the abdomen. Note the erosion of the left side of the 11th and 12th dorsal vertebral bodies and the 
medial portions of the left 11th and 12th ribs. Diffuse calcification is present over the area of the mass. 
The erosion of the vertebral bodies is best noted in the lateral view. 


Postmortem examination revealed the fol. 
lowing essential anatomical findings: Huge 
aneurysm of the upper abdominal aorta with 
deep erosion of the lower thoracic and upper 
lumbar vertebrae and perforation through the 
diaphragm into the left pleural cavity; left 
hemothorax with compression of the teft lung; 
brown atrophy and anemia of the myocardium; 
focal syphilitic aortitis of ascendens, arch and 
upper abdominal aorta; recent chordotomy. 


Case ти. F. J., white male, aged sixty-five, 
entered the hospital in September 39, 1937, 
because of the presence of a mass in the mid- 
portion of his abdomen which had become in- 
creasingly larger in size during the previous 
seven weeks. In 1929 he had suffered from an 
illness characterized by weight loss and weak- 
ness. At that time he was examined at the 
Mavo Clinic and treated for hyperthyroidism. 
For the following six and one-half years he had 
been in good health. However, six to seven 
months preceding this hospital admission he 
had noticed the presence of vague abdominal 





pain localized to the umbilicus and not related 
to intake of food. In the past seven weeks he 
had become progressively weaker and lost 
abcut 35 pounds. 

On admission, the temperature was 98 °F., 
, respirations 20, and blood pressure 
130/80. The pupils were round and equal and 
reacted to light and in accommodation. There 
was a large, firm, grapefruit-sized immovable 
mass in the epigastrium just above the umbili- 
cus. There was a definite, expansile pulsation 
tc the mass and a bruit was heard over it. The 
deep reflexes were physiological and no patho- 
logical reflexes could be elicited. There was 
palpable calcification of the radial arteries. , 

Laboratory study showed the following find- 
ings. The hemoglobin (Sahli) was 7.2 per cent, 
red blood cells 2,280,000, white blood cells 
6.250. The blood Wassermann was negative on 
three occasions. Roentgen examination of the 
gastrointestinal tract revealed an extrinsic 
mass located behind and below the stomach, 
and above the transverse colon (Figs. 3 and 4). 
Expansile pulsation was noted on roentgeno- 
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scopic examination. No erosion was noted in 
the lumbar spines. The electrocardiogram was 
interpreted as showing "auricular fibrillation 
with premature ventricular contractions. E +i- 
dence of severe myocardial damage. Left асы 
deviation. Inverted T2 and T3 seen in poster эг 
coronary involvement.” 

The patient suffered from paroxysmal <t- 
tacks of nocturnal dyspnea and died sudderdv 
during one of the attacks, five weeks after æl- 
mission. The clinical diagnosis was generalized 
arteriosclerosis with coronary sclerosis, myo- 
cardosis and arteriosclerotic abdominal aor~c 
aneurysm. 

At postmortem examination the essental 
anatomical findings were as follows: Aneurysn 
of the abdominal aorta and right common ilisc 
artery; severe atheroma of the abdomiral 
aorta; severe sclerosis of both coronary arteries; 
postmyomalacic scarring of the posterior well 
of the left ventricle and the interventricular 
septum; dilatation of both cardiac chambers; 
confluent bronchopneumonia of right lower 
pulmonary lobe; chronic cholecystitis ard 


A holelithiasis. 
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Case iv. 3. А., colored male, aged fifty- 
three, was re-dmitted to the hospital on March 

2, 1936, as -r old case of thoracic aneurysm. 
He gav» a Fistory of a chancre thirty-three 
years асо; thas was treated only by cauteriza- 
tion. He hac no difficulty with the thoracic 
aneurysm fo: almost three years after it had 
been w: zaz about three months before this 
admissscr he noted a definite enlargement 
and prctzis:ca of the chest mass and recurrence 
of the cll ste cy pain. About two weeks before 
entrance ke developed severe steady pain in 
the back «f Eis left knee and leg, and the leg 
collapsec when he tried to bear weight on it. 
He was enib= to get about and, because of the 
severe pa n is both his chest and left lumbar 
region, Lad Feen unable to rest for the past 
two Wee«s. 

On admssion, the temperature was g8.6? F., 
pulse 82 and respirations 20. The blood pres- 
sure was 168/58 in the left arm and 98/60 in the 
right. Tae papils were irregular in size and 
shape ard n:ed to light. There was a large 
protrudiag mass about 8X9X6 cm. in the 
anterior port on of the chest in the region of 








Кєз. 3 and 4. Case i. The extrinsic defect pointee out by the arrows orresponds with the pulsating mass 
palpable and visible on roentgenoscopic examinacion. This is ect as vell demonstrated by the retrograde 


barium enema, 
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Frcs. 5 and’, Case iv. Note the marked erosion of the Left side of the dorsolumbar spine. The left 12th rib 
is completely destroyed. Note the wired thoracic ameurysm which has eroded through the sternum, 


the upper half of the manubrium. Definite 
expansile pulsation, bruit, and thrill were pres- 
ent over this mass. There was a similar large 
mass in the left side of the epigastrium about 
15X12 ст. in size and the expansile pulsation 
could be fel: through to the flank. There was 
marked tenderness in the left fank. There was 
also a similar mass, fusiform in shape, about 
7X10 cm. in the left iliac fossa. The left leg 
was enlarged and edematous; no deep reflexes 
could be elicited and all sensation was absent 
in the posterior distal two-thirds and the an- 
terior distal half of this leg. 

The laberatory studies showed 4 plus blood 
Wassermann. Chest roentgenogram revealed 
a large mass arising from the aortic arch and 
protruding through the eroded manubrium 
sterni. Numerous loops of metal were seen 
within this mass. There was a similar round 
mass in the left upper quadrant of the abdo- 
men. The bodies of the 12th thoracic and Ist 
lumbar vertebrae showed characteristic ero- 
sions; the left 12th rib was almost completely 
destroyed (Figs. 5 and 6). 





The clinical diagnosis arrived at was recur- 


rent syphilitic aneurysm of the thoracic aorta 
with erosion of the sternum; aneurysm of the 
upper abdominal aorta with erosion of the 
spine and compression of the left spinal nerves; 
eneurysm of the left iliac artery. The patient's 
condition in the hospital showed steady pro- 
cressionin size of the masses and in his weakness 
end weight loss. 
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NORMAL VARIATION IN THE GASTROINTESTINAL 
RESPONSE OF HEALTHY CHILDREN* 


By КЛЕ G. MACY, Рн.р., 


LAWRENCE REYNOLDS, M.D., 


HELEN J. SOUDERS, M.S., 


and MARY BATES OLSON, M.S. 
DETROIT, MICHIGAN 


HERE is no single method completely 

satisfactory for determining the motil- 
ity of the normal human’s gastrointestinal 
tract, although this activity has funda- 
mental significance in both health and dis- 
ease. During growth, functional processes 
mav be going on but there is no exact pro- 
cedure for determining when the gastroin- 
testinal pattern has become fully estab- 
lished; how much variation in motility ex- 
ists among children within a narrow age 
range, when maintained under standard- 
ized conditions of environment, habit and 
food consumption; nor whether there ex- 
ists any relation between motility and the 
absorption of various food components. 
The more recent studies in child develop- 
ment have made it evident that chrono- 
logical agé is of little value in estimating 
the degree of physiological maturity of an 
individual and that there are wide individ- 
ual differences among children of a given 
age. 

Growth :s characterized bv change. The 
healthy child may be considered as consti- 
tuting “a universe in a state of continuous 
transformation" ;!! the rate of this transfor- 
mation is governed by his individual 
physiological time and is therefore the result 
of hereditv, previous environmental fac- 
tors, and other forces. While the capacity 
for progress in physiological time is inher- 
ent in the individual, the degree to which a 
child attains his optimal rate is restricted 
by the current factors affecting his body 
processes: composition and bulk of the diet; 
the amount of activity and physical en- 
vironment; exposure to deterrent influences 
producing :lnesses or dysfunction; habit; 
and, the state of mental and emotional con- 
tentment. 

As a guide in timing the feeding interval, 









* From the Research Laboratory of the C 


Hospital, and the Methodist Children's Vil'age, Detroit. 


physicians! have used roentgen examina- 
ions to study individual variations in the 
gastric motility of infants and have ob- 
tained data upon the time required for 
complete emptying of the stomach or the 
rate at which the food is expelled. Some of 
the studies on infants have not been limited 
to the stomach but have been extended to 
include the emptying time of the segments 
af the intestine; however, few studies have 
been carried out with healthy children. 
Three methods of study have been used 
һу this laboratory to obtain information 
upon the rate of passage of food residues 
through the gastrointestinal tracts of aver- 
ege, healthy children who were subjects of 


en intensive investigation of the chemist™a 


cf human growth.* Serial roentgenological 
examinations have been made of the prog- 
ress of test meals of barium sulfate in 
various media through the sections of the 
tract, to obtain an evaluation of the re- 
soonse produced by different kinds of 
milks," different types of foods (fat, pro- 
tein, carbohy drate), and the variation in 
t. pe or speed of response at different times. 
The motility of the entire alimentary canal 
has been studied from the records of the 
e apsed time between ingestion and defeca- 
ton of carmine markers given every fifth 
day for eight consecutive months to sep- 
arate the fecal units for analyses, by means 
o* which to determine the retentions of 
n-ne chemical elements.*/? The possible ef- 
fect ofcarmine wasstudied roentgenograpg- 
ically.” The third method of study utilized 
the times, wet weights, and dry weights of 
the daily defecations during 225 consecu- 
tive days in which the same children were 
given a known, adequate dietary while liv- 


* Data procured during longitudinal and cross-section studies 
of the growth and development of preadolescent children are to 
be published in monograph form. 


ildren’s Fund of Michigan n cooperation with the Department of Roentgenology, Harper 
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ing in a healthful environment where hab- 
its of sleep, play, work and eliminaron 
were regular, and the frequency of defeca. 

- tions during twenty-six days of observation 
one and one-half years later.! These three 
simple methods have enabled a coórdinated 
study to be made of the mechanics of the 
digestive tract in relation to other physio- 
logical factors. 

By roentgenoscopic and roentgenograph- 
ic observation of the serial order of events 
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time of ts exposure to the various diges- 
tive and a»sorptive processes throughout 
the entie Gigestive tract. This information 
permits rore accurate clinical interpreta- 
tions of rcentgen observations in diagnosis 
of dysfunc-ion in the tracts of children. 
Further more, the data contribute pertinent 
informator to a better understanding of 
the physiology of the individual child as 
growth oroceeds and aid л the interpreta- 
tion of allied data on the retention and ab- 


TABLE І 


PHYSICAL DATA AND EMPTYING TIMES OF STOMACHS AND JEJUNE Ms OF SEVEN CHILDREN IN RESPONSE 
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TO TEST MEALS OF BARIUM IN WATER АШ» IN MILK 
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SO | Sex Аре | tal | bent | Weight | 
Jeet Age* | Length | | 
| 

| (mo.) | (mo.) | (cm.) (Ке; ) 
D.P M 11] | 12g 143.5 | 34$ 
W.P. M 113 | 166 126.2 | 27.78 
ч.н. М 102 | 97 129.7 | 25.26 
FC М 96 | 101 128.0 | 26.7 
RS. |! M 88 85 | 123.7 | 22.3 
BM. Е 81 79 114.7 | 19.0 
J.H. M 74 66 117.4 | 21.61 

Mean! 











* Assessed from roentgenograms (see first footnote page 399). 
T Cube root of weight divided by recumbent length. 
occurring in the same individual at fme- 
quent intervals following the ingestion o: a 
single test meal into a food-empty stom- 
ach, data may be procured on the emptyiag 
time of the stomach as distinguished from 
the intestinal rate—the latter is quite dif- 
ferent and far more complex to investigate 
than the former; on the activity of the 
large intestine in contrast to that of tke 
sna«ll—the large bowel is an organ that 
hoftis back material instead of pushing it en 
and ejects solid material only once or twice 
daily while the small intestine empties 
liquid into the colon continuously; on the 
type of dispersion of a particular barium 
meal as well as the kind of activity it pre- 
duces in the different parts of the ab- 
mentary canal; and, the amount of surface 
presented by the ingested material and the 
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sorption o^ chemical elemer ts, accumulated 
by metabolic balance determinations. A 
knowledge 27 the underlying physiology of 
the orgars directly involved in the trans- 
formatior of food into assimilable form and 
the rejection and ejection o? the unused res- 
idue is fundamental in the interpretation of 
observations made in the clinic or labora- 
torv. 
i EXPERIMENTAL 

The chilcren, who served as the subjects of 
all the roertzenological, cheraical, physiologi- 
cal, and clin cal studies which are being cor- 
related to app-aise, in some measure, the phe- 
nomena of growth, had been under observation 
for several years and were known to be repre- 
sentative of average, healthy children; their 
medical histories revealed по «помп abnormal 
hereditary nfluences or excessive illnesses; they 
approximatec the standards of weight for 
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height?” (Table 1); possessed no subjective 
clinical symptoms, and were within the normal 
limits in skeletal development* and mentality.t 
The assessments of skeletal maturity afford a 
possible basis for estimating the discrepancies 
between the chronological and physiological 
ages of the subjects (Table 1). 

The children were maintained in a "home 
unit" in the rural environment of the Methodist 
Children’s Village where they lived as a family 
with their housemother and had ample oppor- 
tunity for recreation with toys and playthings, 
indoors and out, attended school and Sunday 
school, and lived in a comfortable, serene, home- 
like atmosphere." Their dietary, physical 
routine, and environment, comparable with 
those of the average, well child in an adequate 
"home" situation, were kept as constant as 
possible throughout all the studies. The chil- 
dren were familiarized with the purpose and 
method of each procedure, which facilitated the 
stimulation of regular habits and the coópera- 
tion and interest of all the subjects, thus mini- 
mizing the possibility of emotional states of fear, 
embarrassment, or anger, affecting the results?" 

Each serial roentgenological study was 
initiated im the morning, at least one week fol- 
lowing any previous examination. The subjects 
were restrained from ingesting any food or 
liquid (other than the test meal) between the 
evening meal preceding and the emptving of 
the test meal from the stomach. Each of the 
7 subjects of this study was permitted to ob- 
serve the roentgenoscopic examinations (L.R.) 
of the other children ingesting the water-ba- 
rium meal. Each test meal consisted of 2 ounces 
of barium sulfate thoroughly mixed with 4 
ounces of water or milk.{ The children’s inter- 
est and familiarity with the procedures made 
possible the exposure of the first film in each 
series within twelve minutes after ingestion of 
the test meal. Examinations were made each 
half hour or hour thereafter until the stomach 
was empty. Additional roentgenograms were 
procured at intervals of twenty-four, forty- 
eight, and sometimes seventy-two hours after 
ingestion of the meals (total exposures of the 7 
children, 174). All of the exposures were made 
with the child in prone position, the tube 31 
inches from the film. Exposure was ! sec. at 92 


* Evaluation of the skeletal development of the children was 
made by the late T. Wingate Todd, M.D., and C. C. Francis, 
M.D. of Western Reserve University, Cleveland. 

1 Psychological examinations were made by the Children's 
Center, Child Guidance Division of the Children's Fund of 
Michigan. 

t Themilk used was pasteurized and contained 3.5 percent fat. 
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kv (peak), 5o ma., with о. mm. aluminum fil- 
ter and Potter-Bucky diaphragm. 

-t has been shown by Rowe™!8 and others? 
that a change in gastric emptying time апі, 
colonic spasm, hyperperistalsis and other ir- 
regularities in peristalsis may be due to sensi- 
tiveness of the intestinal tract to foods and for 
th s reason, in addition to the simplicity of its 
preparation, it has seemed advisable to use al- 
lergen-free mixtures of barium sulfate in water 
in the routine examinations of patients. Be- 
caase routine roentgen observations are cus- 
tomarily made with the water-barium test meal 
a «nowledge of the variation in response pro- 
dv ced by other media is essential in evaluating 
gastrointestinal response to the everyday 
m xed food dietary. The prominence of milk in 
the diets of infants and children and the indi- 
cations that some individuals are sensitive to it 
make a comparative study of its effect upon the 
gestrointestinal motility particularly pertinent 
(the results of comparative studies of the re- 
sponse produced by other foods will bepublished 
in a following paper). To determine the per- 
manency of the individual's particular response. 
the milk-barium series was repeated eighteen 
months later. 

RESULTS 

The roentgenoscopic examinations with 
tie water meal verified the fact that, in all 
tie children, the lung fields were clear, the 
heart shadow normal, none of the subjects 
had any thymic enlargement, and shadows 
cf the liver and spleen were normal. In each 
subject the size and contour of the esopha- 
gus, stomach, and duodenal bulb were 
within the normal range. The duodenal 
bulb filled immediately in all cases. In one 
subject (R.S.) the stomach was noted to be 
|-shaped and rather large for a child of his 
age (Fig. 1). Although the configuration of 
the organs was within normal limits for all 
subjects, variations in size, shape, and pegi- 
tion could be seen. These observations &r- 
-oborate those of Wright? who found in a 
study of 250 children, six to fifteen years 
old, that the position, size and shape of the 
stomach varies widely at all ages, showing 
a greater variation aspuberty isapproached. 
His observations also indicate that the 
sink-drain type of stomach is more com- 
mon in vounger children and the sharp 
hook type in older ones. 
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The gastric and jejunal emptyimg times 
of all the children with the water-barium 
and milk-barium meals have been esti- 
mated from the complete series of repro- 
ductions and are presented in Table 1, to- 
gether with pertinent data upon the physi- 
cal measurements of the children. The av- 
erage emptying time of the nutrit ve milk 
meals from the stomachs (3.1 hours) was 
more than so per cent longer than that of 
the inert water meal (1.9 hours); from the 
jejunum (3.4 hours), approximately one- 
third longer than that for the warer (2.4 
hours). The broad range of normal gastro- 
intestinal behavior is emphasized by R.S. 
whose milk meal emptied from the stomach 
in less time than the water. However, in 
this case the possibility of a gastrointes- 
tinal allergy to milk cannot be diseard- 
ed.?.5 Although R.S. gave no apparent 
allergic manifestations in his previous med- 
ical history, his skeletal tissues showed ir- 
regularities in density and maturity char- 
acteristic of allergic patients,* his eosino- 
phile count was high (an average for three 
different counts was 8.7 per cent whercas 
the average for a group of 10 children was 
4.0 With a range from 1.5 to 8.7) and his 
skin test to milk protein was rated as one 
plus. 

For each of the subjects the water meal 
required longer to empty from the jejunum 
(average 2.4 hours) than from the stomach 
(average 1.9 hours). The average emptying 
times of the milk meals from both stomach 
and jejunum (3.1 and 3.4 hours) are slight- 
ly longer, respectively, than for the water 
meals (1.9 and 2.4 hours). In general, the 
children responded characteristically to the 
two different types of meals: those whose 
swemachs emptied more rapidly with the 
wéter meal than with the milk mixture 
(D.P., W.P., F.C., B.M., J.H.) showed a 
similarly greater motility of the water meal 
in the jejunum; the 2 subjects (H.H., 
R.S.) who showed slightly greater motility 
of the stomach with the milk meal had as 
rapid motility of the jejunum with the 
milk as with the water meal. The variations 


* Evaluation of the skeletal development of the children was 
made by the late T. Wingate Todd, M.D., and C.C. Francis, 
M.D. of Western Reserve University, Cleveland. 


Gastrointestinal Response o` Healthy Children 


397 


ind <ated by the differences in the ranges of 
the suk jects’ response to water and milk, in 
bota stomach and jejunum, are not sig- 
nifican- *or water or milk in either stomach 
or jejum but indicate a greater variation 
with 5c:3 meals in the jejunum. 

Latle or no absorption occurs from the 
ston ach, but the gastric digested food 
undergoes the most profound digestive 
charges in the small intestine and it is here 
that mcst of the products of digestion are 
abso bec. Intestinal digestion begins in the 
duodert ^ about 8 to то cm. from the py- 
lorus where the secretions from the bile 
duct ?m--y and combine their action with 
that of secus entericus, thus introducing 
rapid an- powerful proteolytic, amylolytic 
апа Imolstic enzymes whose activities pro- 
ceed si» ultaneously. Digestion and ab- 
sorptror may continue in the large intes- 
tine, out, in addition, excretion into the 
colon ma. also take place. 

In cns dering the amount of enzymatic 
activity t which a meal is subjected in var- 
ious per-i-as of the digestive canal, it is of 
interest t- consider not only the rapidity 
and type et filling that takes place in the 
stomach zad intestines but the absorptive 
processes as well. It would seem that al- 
though the length of time required for a 
specifici meal to pass through the tract or 
a secticn c“ the tract will indicate a meas- 
ure of ats motility, which may be affected 
by varpus ‘actors such as the size of the 
meal, its temperature and consistency, the 
same in-er~al cannot be used in estimating 
the length 5? time the meal is exposed to 
the varous digestive processes. Whereas 
the storiaca is filled almost immediately 
upon ingest«n of the meal, the emptying 
occurs over a much longer period of time. 
Althouga seme of the meal may proceed 
immedia-elv through the stomach and en- 
ter the mtestine with scarcely an oppor- 
tunity of beisg exposed to pepsin and other 
gastric dzescive secretions, the last part of 
the meal тг ғ be retained until gastric di- 
gestion 1: q ste complete before entering 
the intestine 

The intest пе receives the contents of the 
stomach тист more slowly than the stom- 
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ach received the original food. Each por- 
tion, as it is eJaculated from the stomach, 
becomes subject to intestinal action and is 
exposed for the entire time required to trav- 
erse that section. The time of exposure in 
any section of che intestines may best be 
represented by che interval between initial 
reception and emission of a portion of the 
test meal. 

Reproductions of the roentgenograms of 
the 7 children with the water and milk 
meals at four time intervals are shown in 
Figures 1 and 2. The roentgenograms ob- 
tained during the second examination with 
the milk-barium meal are shown in the 
same illustrations to facilitate comparison, 
but have been discussed separately. The in- 
dividual variatioas in the patterns of these 
average, healthy children, as well as the 
variations in response to water and milk as 
the barium media, are apparent. 

In Figure т the rapid initiation of gastric 
emptying and the diffusion of the water 
meal into the Jejunum is obvieus for all the 
subjects except B.M. who exhibited some 
anxiety before taxing the meal. There ap- 
pears to be an intestinal as well as gastric 
response to the type of medium used for the 
barium, for the greater motility of the wa- 
ter meals in the stomach was accompanied 
by faster progress through the duodenum 
and jejunum. The meal consisting of water 
and barium excited very feeble gastric peri- 
staltic movements, unassociated with any 
pylorospasm, the mixture passing quite 
readily through the pylorus, but not quite 
so completely filling the duodenal bulb as 
the milk meal. The water-barium meal 
made its egress from the stomach ina fairly 
orderly manner, even during the first 
twelve minutes following the ngestion of 
the meal (Fig. 1). 

The small bowel pattern was quite simi- 
lar in all the subjects receiving the water- 
barium meal (Fig. 1) with very little evi- 
dence of peristalsis, per se, though there 
seems to be a fairly rapid passage of the 
water-barium meal through the small in- 
testine, and the rate of passage of this par- 
ticular type of meal is fairly consistent 
throughout the observations of all the sub- 
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jects. This may be seen in the exposures 
after twelve, forty, and eighty minutes. 

There was an initial delay in the passage 
cf the milk meal through the pylorus into 
the duodenum. Twelve minutes after Inges- 
ton of the meal, only 3 subjects (D.P., 
H.H., J.H.) show any of the milk-barium 
mixtures to have entered the small intes- 
tine, and gastric peristalsis was more vigor- 
ous than was observed with the water-ba- 
rum meal. There seems to be a little more 
tene in the stomach filled with the milk 
meal, in comparison with the more or less 
relaxed appearance of the stomach with the 
water-barium meal. No inhibition of the 
gastric peristalsis can be observed, merely a 
delay in the passage of the barium out of 
the stomach. The small intestinal loops 
show considerably more peristaltic activity 
and churning effect than was observed with 
the water-barium meal, and there was a 
coasiderably longer time required for the 
passage of the nutritive milk-barium meal 
through the entire small intestine. In some 
subjects this delay was particularly prom- 
inent in the ileal loops. Throughout the ob- 
servations the milk-barium meal produced 
similar patterns in the small intestines of 
all subjects. 

The twenty-four hour exposures (Fig. 2) 
show that 4 subjects retained a large part 
of both the test meals in their colon after 
that interval; 1 subject's (F.C.) colon was 
wel! outlined with the milk-barium meal 
after twenty-four hours. The exposures 
made after the forty-eight hour interval 
show that the meals continued through the 
tracts and were eliminated at a rate con- 
sistent with the indications in the twenty. 
four hour exposures. In the group there i 
no apparent relationship between thg 
length of the gastric emptying time and t 
motility of the entire tract. It is evident 
from the series of roentgenograms that the 
twerty-four hour exposure provides a fairly 
good index of the progress through the 
small intestine; however, it must be re- 
membered that the twenty-four hour film 
was taken twenty-four hours after inges- 
tion of the meal and that the length of time 
the meal was exposed to intestinal action 
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by the end of the twenty-four hours is the 
difference between the gastric emptyicx 
time and that figure. 

Observation of the different patterns 1. 
lustrated by the various series of pictur=s 
clearly defines the similarity in pattern be- 
tween the twenty-four and forty-eiga- 
hour exposures making it obvious that zx 
compensation or adjustment to the empes- 
ing time of the stomach must take place 
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and ome-haF years after the first serial 
studies, under the same conditions of ex- 
amination, While this later series of exami- 
nations was not preceded by eight months 
under ccndiions of rigid dietary and en- 
vironmental control, the standardization of 
the subjects extended over five weeks and 
was mere complete than would be en- 
counterec is clinical practice. Roentgeno- 
grams procured at comparative time inter- 
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| 21 . " м $ + ` . . 
| Examination Examinazcn Examination 
| 
| First Second First Secand First* Second} 
(hr.) | (һг.) | dr.) : Gr.) | (hr.) (hr.) 
D.P. | 3.0 | 3.5 | 3.5 | 40 | L4 L1 
W.P. | 3.0 | 4.0 | 3.0 | 3.0 | 1.7 1.3 
H.H. | 1.5 | 4.0 | 2.0 se 1.7 | 1.2 
IDA f | ! 2 | 
F.C. | 4.0 | 2.5 3.0 3-5 1.5 | 1.3 
R.S. | 2.4 | 4.0 3.0 3 2.6 К ce: 
B.M. | 4.5 | 4.0 4.5 3.5 1.8 | 1.2 
J.H. | 3.0 | 3.5 IN 1.0 2.0 | [Л 
уеге | Dal | 3.6 3.8 xi 1.8 | 


x Average during eight consecutive months of metabolic sudy. 
t Average during the twenty-six d: iy period within whiz 


within the first twenty-four hours, 2rd, 
therefore, largely in the small intes-ine 
where the major activities of digestion and 
absorption take place. The patterns of the 
children whose gastric emptying tenes 
were longest demonstrate a decided aceekr- 
ation of passage of the meal throug’ Һе 
mall intestine, which might be an incica- 
ion that more extensive digestive proc- 
sses in the stomach lessen those wach 
nust be performed in the small intes-me, 
thereby producing greater motility im this 
part of the tract. 

Normal Variation in Gastrointestine Re- 
sponse. To determine the possible rasse of 
variation which might be considerec sor- 
mal under clinical conditions of exara na- 
tion, the same milk-barium meal wa. ob- 
served roentgenographically in the g=stro- 
intestinal tracts of the same childrer one 


the examinations w tà 


he milk meal were repeated. 


vals агг gwen in Figures 1 and 2, with the 
two preceding series, and the estimations 
of gastric and jejunal emptying time are 
presen ed on Table ип. 

Ins»ection of the figures in Table п dem- 
onstrate the great variations in response to 
the seme sest meal after eighteen months, 
possib.v cue to less complete standardiza- 
tion cf the subjects or to changes resulting 
from progression of growth, with their re- 
sultant effect upon physiological maturity. 
The average of the gastric emptying times 
was imcreased in the second study; the av- 
erage of the jejunal emptying times was de- 
creasec. The average number of defeca- 
tions >er day was less for each of the chil- 
dren curing the twenty-six days within 
whica the milk series was repeated than 
during the eight months of controlled study 
immediat tely preceding the first serial ex- 
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amination of the milk-barium meal in the 
gastrointestinal гасе. The general average 
was 1.4 defecations per dav as contrasted 
with 1.8 during the first series. 

In Figures 1 and 2 the deviations in re- 
sponse to the repeated milk.barium meal 
in comparison with the earlier examina- 
tions are clear. After twelve minutes only т 
subject (F.C.) showed anv of the barium to 
have passed: out of the stomach into the 
small intestine. The type of peristalsis 
shown is practica ly identical, though there 
is a delay in its initiation. A similar orderly 
egress of the second milk-bariem meal after 
gastric emptying started ard the same 
rather slow passage of the meal through the 
jejunal loops may be observed. Only at the 
sixty minute period of observation did the 
jejunal and ileal loops appear fairly well 
outlined with the milk-bariam mixture. 
This delay in passage of the mixture through 
the jejunal loops :s probably explained by 
the slower emptying of the stomach, 
though in some of the subjects there seems 
to be consfderably more segmentation of 
the small intestinal pattern їп the later 
studies. 

Once the barium mixture had passed 
through the small intestine into the large 
bowel, the rate of passage through the 
large bowel in most cases appears prac- 
tically identical with the former series, ex- 
cept in the case of R.S., who showed an un- 
usually rapid movement of all the meals 
through the large bowel compared to the 
other subjects. The extreme contrasts be- 
tween the results of the two series accen- 
tuate the wide range of normal variation in 
gastrointestinal response which may be ex- 


pected in roentgenelogical exarainations of 


the same child at different times. 


SUMMARY 


Serial roentgenographic studies of the 
gastrointestinal response of seven children 
between the ages ог 74 and 117 months to 
test meals composed of 2 ounces | barium 
sulfate in 4 ounces cf water and in 4 ounces 
of milk, ingested at body compere, pro- 
duced evidence that the variation in re- 
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sponse of different individuals, though 
wide, was not as great as the variation pro- 
duced by the different tvpes of media used. 
The observations recorded contribute per- 
tinent information to a better understand- 
ing of the physiology and metabolism of 
the individual child and permit the deter- 
menation of the range within which the es- 
timation of normality may be made. They 
also permit a more accurate clinical inter- 
pretation of roentgen observations in diag- 
nosis of dysfunction in the alimentary 
tract. 

The results have greater significance be- 
cause the subjects had lived together for a 
comsiderable period of time in the same 
highly controlled but happy environment 
where the food was known to contain ade- 
quate quantities of minerals, vitamins В 
апа D,® and other essential food com- 
ponents, and regular habits of elimination 
were established and known; the roentgen 
studies were made at the same time and at 
the season of the year when the alimentary 
traet is considered to be most active; the 
chiklren were experienced and trained for 
months in roentgenographic and metabolic 
technique thus enabling complete coópera- 
tion and reducing to a minimum emotional 
disturbances such as fear, anxiety and 
anger. 

Milk stimulated considerably more tone 
and vigorous peristalsis with churning ef- 
fect in the stomach and a prolonged empty- 
ing time. Furthermore, milk caused a delay 
in the passage of the barium through the 
intestinal loops, particularly in the ileal 
portions. There were great variations in re- 
sponse of the individual subjects to the 
milk-barium meal after an interval of eight- 
een months, perhaps due to physiologica 
changes coincident with growth, or te 
shorter preparation, and therefore less 
complete standardization of the subjects. 

From the 174 roentgenograms of the gas- 
trointestinal tracts of this group of spe- 
cially controlled children the mean gastric 
emptying time in response to the water- 
barium meal was 1.9 hours (range from 1.0 
to 2.8); for the milk-barium meal 3.1 hours 
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(range from 1.5 to 4.5). The usual empry- 
ing time of the stomach is considered to 
vary from three to six hours, dependiag 
upon the emotional state of the individual, 
character of food, and other factors.:^?! In 
all cases except one the water-barium meal 
entered the jejunum during the first twere 
minutes after its ingestion. The emptying 
time of the jejunum with the milk-barium 
meal was 3.4 hours in contrast to 2.4 hovrs 
with the water-barium meal. There were ло 
consistent, significant differences in the 
emptying of the colon as shown in fhe 
roentgenograms made twenty-four, for-v- 
eight and seventy-two hours after the n- 
gestion of the meals, indicating that алу 
compensation or adjustment to the emp y- 
ing time of the stomach must take place in 
the small intestine within the first twen v- 
four hours. 
REFERENCES 
1. Orson, M. B., and Macy, I. G. Relationship of 
gastrointestinal motility of growing childten 
to fecal formation and excretion of food =le- 
ments. To be published. 

. Bovsroc, J. S., Cunnincuam, T. D., HANNER, 
J. P, Warros, J. B., and Мата, Н. D. 
Roentgenologic studies of infant's gas ro- 
intestinal tract. ў. Pediat., 1935, 6, 234-248. 

. Boynron, B. The Physical Growth of Girls. A 
Study of the Rhythm of Physical Growth fom 
Anthropometric Measurements on Girls be- 
tween Birth and Eighteen Years. Univer ity 
of Iowa Studies. Studies in Child Welfare, No. 
4, 1936, 12. | 

4. Cannon, W. B. Bodily Changes in Pain, Hunger, 
Fear and Rage. Second edition. D. Appleton 
Co., New York, 1929. 

. Carison, А. J., and Јонхѕох, V. The Macain- 
ery of the Body. University of Chicago Press, 
1937. 

6. Editorial. Vitamin B and gastric motility 7. 

Am, M. Ass., 1926, 87, 852. 

7. Fries, J. H., and Zizmor, J. Roentgen studies of 
children with alimentary disturbances duz to 
food allergy. dm. J. Dis. Child., 1937, 54, 
1239-1251. 

8. Harris, R. S., and Bunker, J. W. М. Roent- 
genographic study of gastrointestinal mot dity 
in rachitic rats. Ам. J. Кокхтскхо:.. & Fan. 
THERAPY, 1935, 33, 25-30. 


о 


2 


wy 


Gastrointestinal Response of Неа ғ Children 


9 


19. 


ю 
m 


. Maca, I 3 


403 


. Huser Ж. C., Hunscuer, Н. A., and Macy, 
I. 3. “nfBuence of fluid irradiated and evapo- 

radiated milks on storage of nitrogen 

ase minerals in children. £m. Y. Dis. 
CH. їшї press). 

. Lape, У. Influence of variations in diet on gas- 

tri mot ity in infants. Tr. Am. Pediat, Soc., 












. L. Biological Time. Macmillan Co., 
» 1937- 

RgvNorbs, L., and Soupers, H. J. 
Efect of carmine upon gastrointestinal mo- 
til ty є children. fm. J. Physiol, 1939, 126, 


- 
5-и. 


y Мете, Н. V. The Rhythm of Physical 


Gc vti. X Study of Eighteen Anthropometric 
Measurements on Towa City Males Ranging 
in Ags between Birth and Eighteen Years. 
ауе ту of lowa Studies. Studies in Child 
We face, No. 3, 1935, 11. 

. Reywores, L., Macy, I. G., and Soupers, H. J. 
G.streincestinal response of children to test 
mals э? barium and pasteurized, evaporated, 
arzb bzsc-exchanged milks. 7. Pediat., 1939, 
15, pep : 

. Revscuss, L., Macy, 1. G., and Soupers, Н. J. 

E rointestinal response of average, 

hildren to test meals of barium in 
mlx, cream, meat and carbohydrate media. 
Ал. J Жокхтскхо:. & Rap, TuERAPY (in 
pss). 

. Rogererscs, E. C. Intestinal stasis due to low 
menersl intake. dm. ў. Dis. Child., 1937, 53, 
$Cc- 5 

. Коке, X, У. Food Allergy, Its Manifestations, 
Г: сег as and Treatment with a General Dis- 
cuss.cn of Bronchial Asthma. Lea & Febiger, 
Раабе эма, 1931. 

. Rowe. 2. d. Roentgen studies of patients with 
gzstrosirtestinal food allergy. 7. Am. M. Ass., 
182, 790, 394-400. 

Sovogns, d. J., Huxscugn, Н. А., HUMMEL, 
F C. amd Macy, 1. С. Influence of fluid and 

rated milk on mineral and nitrogen 

n of growing children. Am. ў. Dis. 

39, 59, 529—539. 

. Behavior Patterns of the Alimen- 

act. Williams & Wilkins Co., Balti- 





" 

















. Waere Horse Conrerence. Growth and De- 
у орти of the Child. Part IT. Anatomy and 
P'wsieicgy, 1933, p. 629. 

. Wax нт; ©. B. Gastric secretion, gastrointestinal 
mctil: and position of the stomach. Areh, 
Du Ez. 1924, 33, 435. 











MARCH, 1940 


THE LEAGUE OF NATIONS’ WORK ON A UNIFORM. 
PRESENTATION OF THE RESULTS OF RADIATION 
THERAPY IN UTERINE CANCER* 


By J. HEYMAN, M.D. 


STOCKHOLM, SWEDEN 


5 A continuation of its previous work 
on a uniform presentation of the re- 
sults of radiation therapy in uterine cancer, 
the Health Committee of the League of 
Nations in 1935 decided to issue annual re- 
ports on the abi e results. The preparation 
for the issue of tre annual reports was en- 
trusted to an Advisory Committee the 
members of which are Lieutenant Colonel 
A, B. Smallman of the Minis:ry of Health, 
London, Dr. А. L acassagne, l'Institut du 
Radium de l'Université de Paris, and my- 
self. Dr. Mackenzie of the League of Na- 
tions Secretariat was appointed as secre- 
tary, replaced in July, 1936, by Dr. Wasser- 
berg. 

The primary object of the proposed an- 
nual statistecal reports is to provide a con- 
venient work of reference fer those who 
need to know what can be said statistically 
in regard to the results obtaimed by the : ap- 
plication of radiotherapy to patients suf- 
fering from cancer of the uterus when the 
agreed rules for the setting-up of statistics 
have been observed. 

The First Annual Report! has recently 
been published dealing with the results ob- 
tained in 1930 and previous years. Cancer 
of the cervix only has been corsidered. 

The number of collaborators in the First 
report has been limited in the main to clin- 
ics and countries which were associated 
with the earlier work of the Radiological 
Sub-Commission, because the Committee 
has recognized that its first report must nec- 
essarily be of an experimen:al nature to 
serve as a guide to its future work. 

Statements have been submitted by: 


Centre des tumeurs de 'Universizé бе Bruxelles 
Belgium 
(Contributed by professor J. Merdech) 


i Series of League of Nations’ Publications, C. H. #225. 
g > 


* Read at the Fifth 


International Congress of Radiology, Chicago, iL, 


Lrverpool Radium Institute, England 
(Contributed by Dr. P. Malpas) 

Marie Curie Hospital, London, England 
(Contributed by Dr. E. Hurdon) 

Radium Centre for Carcinoma of the Uterus, 
London County Council, England 
(Contributed by Sir Comyns Berkeley) 
Institut du Radium de l'Université de Paris, 
France 

(Contributed by Dr. A. Lacassagne) 
Radiumhemmet, Stockholm, Sweden 
(Contributed by Dr. J. Hey inan) 


The number of collaborators will gradu- 
al'y be increased. The Committee hopes 
that directors of clinics and others who are 
interested in this subject will communicate 
with the chairman with a view to future 
participation. 

The Committee also hopes that the or- 
ganized international collaboration in pro- 
viding statements for the annual reports 
will lead to a clearer conception of the prob- 
lems involved and will provide the experi- 
ence which is necessary for their solution. 

The Committee considers it to be one of 
its principal tasks to provide as far as possi- 
ble for a uniform presentation of the data 
in order that the greatest possible compara- 
bility between statements from different 
clinics can be secured. 

Mainly because of the unlike composi- 
tion of the material at different clinics 
certain lack of comparability is unavoida- 
ble. This fact makes it still more urgent to 
defeat any unnecessary deterioration of th 
comparability. 

In order to facilitate a uniform presenta- 
поп of data the Committee has adopted 
certain rules which collaborators are ex- 
pected to observe. The rules are included 
in a series of tables and relevant notes. It 
is my intention to report on the tables and 
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the notes and to explain the guiding ysin- - 


ciples. 

The first two paragraphs of the ‘Neses 
for Guidance of Collaborators" refer то се 
clinical type of cases which should ke re- 
ported, namely cancer of the uterine cers:x, 
including cancer of the stump. The 2cm- 
mittee has considered it unsuitable so n- 
clude for the present other types of vtzro- 
vaginal carcinoma. Such a widening ef һе 
content of the statements must necessarily 
be preceded by a revision of the defin:t:ons 
of the different forms of uterovagina. zar- 
cinoma whereby it should particulariy be 
considered how to differentiate between 2n- 
docervical carcinoma and cancer o^ -he 
body and how to register cases where sach 
a differentiation will not be possible. 

Further the statement should be lim -ed 
to cases where the treatment planned was 
essentially radiological. The Comnaistee 
has preferred not to include for ins-cace 
cases where a combined surgical and ra -:a- 
tion treatment was originally planned иті 
sufficient experience from less complicz zed 
circumstances will be available. Those few 
cases which have been operated upon a*ter 
failure of radiation treatment should aot 
be counted as cured even if symptom тее 
after operation. 

Thus the following clinical types sac а 
be excluded: 





1. Cancer of the corpus uteri and vag та; 

Recurrences after radical operatw- ; 

3. Patients primarily submitted to ccm- 
bined operative and radiation reat- 
ment. 


n 


Cases treated previously by radia: on 
elsewhere should also not be entered. 

The third paragraph of the Notes states 
that “only those series of cases in whick all 
clinical diagnoses have been microscopi- 
cally confirmed can, as a rule, be accepted.” 
The editor of the Report i is empowerec to 
invite the collaboration of institutes anc łn- 
dividuals throughout the world but aise to 
refuse statements which are considered aot 
to be suitable. Paragraph 3 wants te an- 
phasize that such statements only wË Бе 
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considered suitable where microscopical 
diagnosis is лог lacking in any considerable 
пип бес of cases. 

Only cases microscopically diagnosed as 
cancer shoud be reported. 

Not оліу chorio-epithelioma, sarcoma 
and mzl gnznt mixed tumors should be ex- 
cluded but also precancerous conditions. 
The coraparability of the statistics might 
be affez:ed af the precancerous conditions 
were inciuded which for the time being are 
very difkreatly interpreted by the patholo- 
gists. 

Parazg-apas 5 





and 6 stipulate: 


The statement should relate to the total 
num эет of patients whose radiological treat- 
ment was begun during the year to which 
the stateraent refers as well as all patients 
examiaed. with a view to treatment but not 
treated. 

6. The statement should not be completed until 
a period o^ observation of at least five years 
from the Feginning of the treatment has ex- 
pirec n al cases included. 


These *we paragraphs will bé considered 
in the foioving. 

Collzborators are requested to present 
their dmic¿l material and the result of 
treatmeat m tabular form. On Table 
should be seated: 

г. The total number of patients examined 
with a vew то treatment. 

п. О? those (1) the cases not treated and 
(2) those rac'iologically treated. 

It is impcssible to estimate the value of 
statistics if the material has been incom- 
pletely reported. The results derived from 
such staxstzs cannot be reliably compared 
with others. With a view to comparability 
all cases sheuld therefore be reported. 

Patier ts examined at the clinic but not 
treated «hot ld be specified in Table п. Pa- 
tients *fersed to the clinic by means of 
letter, :clepaone, ete., which do not allow 
of their being g examined at the clinic are ex- 
cluded. In any opinion, such cases should 
also be repezted if we want to avoid as far 
as poss Ele any unfavorable influence on the 
comparabili-v of the statistics caused by 
voluntary selection. 
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The total number of cases treated should 
be given in Table ти grouped according to 
stages. The number of cases in which the 
microscopical diagnosis is lacking should be 
specified for each of the four stages. Lack of 
microscopical diagnosis is less significant in 
the advanced than in the early cases. In 
cases cured for five vears it is considered to 
be sufficient y significant to justify the de- 
mand for a detailed description of each in- 
dividual case. 

The result of treatment should be stated 
in Table iv estimated after a period of ob- 
servation of five years. The beginning of 
the five year period should coincide with 
the beginning of the treatment which is the 
only period that can be satisfactorily fixed. 
In the first column should be entered all 
cases treatec, in column 2 those considered 
as cured at the end of the five vear period, 
in column 3 patients alive but with recur- 
rence, in column 4 patients alive operated 
upon after failure of radiotherapy, in col- 
umn 5 those who have died from cancer of 
the uterus ĉr as a result of treatment, in 
column 6 patients not traced and finally in 
column 7 patients dead from intercurrent 
disease, including those having died from 
cancer not primarily originating from the 
uterus. 

A presentation of data according to the 
above recommendations is easily accom- 
plished provided a suitable and effective 
organization is available. It seems to be a 
reasonable demand that different clinics 
should observe these recommendations 
when publishing their results. 

The last three tables have reference to 
the calculation of the result. 

A special chapter has been devoted to 
the discussion of rhe sources of error in sta- 
tistical assessment of the result of treat- 
ment. The essential ones are due to small- 
ness of the samples for analysis and to the 
lack of comparability between the clinical 
material. I will not enter upon the proce- 
dure adopted by rhe Committee in order to 
meet the dificult es related to smallness of 
the samples. 

The main purpose in stating therapeutic 
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results is to allow a comparison of the re- 
su.ts obtained at different clinics in order to 
es-imate the value of the different methods 
of treatment used. Comparability is thus 
an essential condition which can, as men- 
tioned above, be secured only to a certain 
extent. 

The reason for this is that different ra- 
diotherapeutic clinics receive for treatment 
clmical material of unlike composition in- 
as nuch as it contains different proportions 
of early or of late cases. Broadly speaking, 
the cause of these differences lies in the fact 
that, for some clinics, the material is not 
se ected, for others a varying degree of in- 
teatonal or unintentional selection takes 
place. 

Seme clinics, particularly in countries 
where hospital treatment is provided by 
the State, are responsible for the treatment 
of almost every patient from a defined area. 
There is practically no selection, the only 
patients not treated being those found un- 
suitable for treatment owing to the extent 
of the disease, general condition, etc. This 
inzolves nothing more than small differ- 
ences which can be easily allowed for, pro- 
vi led all patients are included in the analy- 
sis whether treated or not. 

Clinics of this type may be assumed to 
have non-selected and consequently com- 
parable material. Such clinics may appro- 
pnarely state the result of treatment by us- 
inz the absolute cure rate, 1.е., the ratio of 
the number of patients alive without recur- 
reice to the total number examined, stated 
as a percentage. The absolute cure rate in 
ore zlinic 1s comparable with that of other 
clinics similarly circumstanced, but not 
with that of clinics in which selection nec- 
essarily takes place. The Committee has 
therefore suggested that clinics of the first 
mentioned type only should state the ab- 
sœute cure rate. 

Ir other clinics, a varying degree of selec- 
tion may occur owing to such factors as in- 
acecuacy of facilities for treatment or of 
bed accommodation for all patients who 
present themselves, or preference of the 
plysician who first examines the patient 
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for operative or radiation treatment :octen 
depending upon the degree to which ға о- 
therapy has developed), and proozbly 
others. In clinics of this type, the con pesi- 
tion of the clinical material may differ czn- 
siderably and the results calculated fm 
the total number of patients would be c-m- 
parable only in exceptional instances. À 
comparison between such clinics is justa- 
ble only when selection similar in kine and 
degree takes place. To estimate that sm- 
ilarity in selection would, however, be 2 :#- 
ficult and is hardly possible unless Йева: «d 
knowledge of the organization of the -:f- 
ferent clinics in this respect is availabe. 

When such knowledge is available sn 
over-all relative cure rate (calculated on 
the total number of patients treated) m zy 
have a certain value. It is clear, however, 
that over-all relative cure rates shoul] 5e 
compared only exceptionally and with c s- 
crimination. 

In order, so far as possible, to meet te 
difficulty of non-comparability between 
clinics dealing with selected material, tae 
dividing of the cases into different grecs 
according to the spread of the growth fs 
been resorted to. The samples included at 
different clinics in one and the same srame 
should provide uniform material шга] е 
for comparison. It should, however, be ne- 
ticed that by "staging" the effect of sclec- 
tion on the comparability becomes reduc xi 
but not eliminated. Each stage contains z 
series of more or less advanced cases which 
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will make a selection not only possible but 
—part«ulariv in clinics with small facili- 
ties—to sore extent unavoidable. 

Furtaer r should be emphasized that in 
staging nothing but the anatomo-clinical 
extent of the growth is considered whereas 
other f.ccors which may гесе the progno- 
sis, anc thus vitiate comparability, are en- 
tirely neglected. In this ccnnection may be 
mentioaed severe infectios, serious disease 
of othe: crgans, senescence, pregnancy and 
other eompications which may prevent 
compleicn of treatmen: or ultimately 
cause tie death of the patient before the 
five yea- per:od has expired. Such instances 
will uncoubzedly occur more frequently in 
clinics cealimg with selected material. 

Anotaerd sedvantage accompanying this 
device хог assessing comparability is that 
the arlytrary rules adopted for allotting 
cases to: the various stages are interpreted 
by different cinicians in a different way 
thereby defeating still mcre the effect to 
assess tie esraparability of the samples. 
Conseqventi« a certain lacs of cbmparabil- 
ity is attached го the cure rates for different 
stages. 

In orcer te reduce further the last men- 
tioned cisadventage the Committee has 
proposec to supply the verbal definitions 
of the four stages with Hlustrative dia- 
grams. Tke Health Organization of the 
League cf Nazions has deciced to issue such 
an Atlas, which will probably appear in 
print witain sx months. 
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THE TREATMENT OF INFECTED HEMANGIOMATA* 


By ERNST A. POHLE, М. ?., Pa.D., F.A.C.R, 
Professor of Radiclogy, University op Wisconsin Medical School 
MADISON, WISCONSIN 


ADIATION therapy has become es- 

tablished as the method of choice in 
the treatment of vascular nevi. Although 
there are some radiologists on the continent 
and perhaps a few in the United States who 
are using roentgen ravs, radium is con- 
sidered in this country to be the most valu- 
able agent in the treatment of angiomata at 
present. Depending on the type of lesion we 
have to deal with, surface applications 
(plaques, screens) or interstitial radium 
(radon seeds, platinum filtered radium 
needles) are chosen and, if properly used, 
give good cosmetic results in approximate- 
ly 75 per cent of the cases treated. This 
does not include the so-called nevus flam- 
meus (port wine mark) which is not suita- 
ble for radiation therapv. 

One complication which occurs occasion- 
ally in hentangioma is trauma followed by 
ulceration and secondary infection. A 
search of the literature did not reveal many 
references to this subject. MacKee? in the 
latest edition of his book on “Х.Кауѕ and 
Radium in the Treatment of Diseases of 
the Skin" mentions it only casually, and 
Andren,' who analyzed and reported the 
cases of nevi seen at the Radiumhemmet in 
Stockholm from 1909 to 1924 states: "If 
the hemangioma happens to be traumati- 
cally ulcerated when admitted, it is nowa- 
davs given immediate radiological treat- 
ment, for :t has been found that the ulcer- 
ated surface clears up quickly with such 
treatment at the same time as the hemangi- 
oma becomes reduced in size.” 

In order to obtain further information on 
this subject questionnaires were mailed to 
a group of 30 well known radiologists and 
dermatolegists throughout the country. 
We received 14 replies, 12 of which could 
be used in this survey. The following ques- 
tions were asked: 









* From the Department of Radiology and 
Twenty-fourth Annual Meeting, American R 


1. How many cases of infected vascular 
nevi have vou seen? 

2. What is the approximate percentage 
of incidence in vour own cases? 

3. Do you recommend radium therapy 
of infected vascular nevi? 

4. If the answer to Question No. 3 is in 
the affirmative, please state if you vary the 
dose as compared with noninfected vascu- 
lar nevi. 

The answers are compiled in Table 1. The 
majority of observers and especially those 
who see a large number of cases report a 
very small percentage of incidence of ul- 
cerated hemangioma varying from o to & 
percent. Only one physician estimated it at 
15 per cent and another at 25 per cent. The 
majority advise radium treatment in the 
infected hemangioma and there is a definite 
tendency to use smaller doses than in the 
noninfected type. Several radiologists rec- 
ommend the treatment of the infection by 
roentgen rays, followed by radium applica- 
t ons. 

We believe the incidence of infection to 
te fairly low because in 152 patients with 
Femangiomata observed during the last 
cecade at the Wisconsin General Hospital 
cnly 4 cases with infections were seen; 3 
were angiomata and 1 was an angiofibro- 
та." Therefore, it seemed worth while to us 
to report our experience in their treatment. 

CASE REPORTS 

Case (X-ray No. 3843). А female child 
zged five months, was referred to the Depart 
ment of Radiology on April 11, 1934, for treat, 
ment of an ulcerated vascular nevus on the in- 
aer aspect of the left thigh at the junction of the 
ower and middle thirds (Fig. 1). This nevus 
was present at birth. About a month before ad- 
mission the skin in the center broke down and 
an ulcer developed. The entire nevus grew 
rather rapidly and in spite of local treatment 


ical Therapy, State of Wisconsin General Hospital, Madison, Wisconsin. Read at the 
m Society, St. Louis, Mo., May 15-16, 1919. 
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for operative or radiation treatment (ot-en 
depending upon the degree to which racio- 
therapy has developed), and proba xy 
others. In clinics of this type, the compesi- 
tion of the clinical material may differ cea- 
siderably and the results calculated fron 
the total number of patients would be cem- 
parable only in exceptional instances. À 
comparison between such clinics is justia- 
ble only when selection similar in kind sr d 
degree takes place. To estimate that sa- 
ilarity in selection would, however, be dif- 
ficult and is hardly possible unless deta: «d 
knowledge of the organization of the dif- 
ferent clinics in this respect is available 

When such knowledge is available zn 
over-all relative cure rate (calculated «en 
the total number of patients treated) may 
have a certain value. It is clear, however, 
that over-all relative cure rates should 5e 
compared only exceptionally and with —s- 
crimination. 

In order, so far as possible, to meet the 
difficulty of non-comparability between 
clinics dealing with selected material, the 
dividing of the cases into different gro. р 
according to the spread of the growth 
been resorted to. The samples includec st 
different clinics in one and the same stzge 
should provide uniform material suite Же 
for comparison. It should, however, be so- 
ticed that by "staging" the effect of se =z- 
tion on the comparability becomes redu:«d 
but not eliminated. Each stage contairs a 
series of more or less advanced cases wk ch 
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will make a selection not only possible but 
—particilasly in clinics with small facili- 
ties—to some extent unavoidable. 

Furtaer к should be emphasized that in 
staging полип but the anatomo-clinical 
extent 27 the growth is considered whereas 
other faetors which may affect the progno- 
sis, anc thus vitiate comparability, are en- 
tirely neglected. In this connection may be 
mentioaed severe infection, serious disease 
of othe: crgans, senescence, pregnancy and 
other complications which may prevent 
сотріе оп of treatment or ultimately 
cause the death of the patient before the 
five yeer period has expired. Such instances 
will undoubtedly occur more frequently in 
clinics dealing with selected material. 

Another Gsadvantage accompanying this 
device for essessing comparability is that 
the arbitrary rules adopted for allotting 
cases to the various stages are interpreted 
by different clinicians in a different way 
thereby defeating still more the effect to 
assess tae comparability of the samples. 
Consequent v a certain lack of cbmparabil- 
ity is attached to the cure rates for different 
stages. 

In orcer *o reduce further the last men- 
tioned cisalvantage the Committee has 
proposec tc supply the verbal definitions 
of the sour stages with illustrative dia- 
grams. The Health Organization of the 
Leaguecf Nations has decided to issue such 
an Atlas, which will probably appear in 
print within six months. 
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THE TREATMENT OF INFECTED HEMANGIOMATA* 
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ADIATION therapy has become es- 
tablished as the methoc «? choice in 








the treatment of vascular nev. Although 
there are some radiologists on the continent 


and perhaps a few in the Unitzc states who 
are using roentgen rays, radium is con- 
sidered in this country to bs the most valu- 
able agent in the treatment of aaziomata at 
present. Depending on the tvpexf lesion we 
have to deal with, surface zpplications 
(plaques, screens) or interstitial radium 
(radon seeds, platinum filresed radium 
needles) are chosen and, if properly used, 
give good cosmetic results in approximate- 
ly 75 per cent cf the cases treated. This 
does not inciude the so-called nevus fam- 
meus (port wine mark) which :s not suita- 
ble for radiation therapy. 

One complication which occurs occasion- 
ally in henlangioma is trauma fellowed by 
ulceration and secondary infection. A 
search of the literature did not reveal many 
references tc this subject. МасКее? in the 
latest edition of his book on “X-Rays and 
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the Skin" mentions it only casually, and 
Andren, who analvzed and reported the 
cases of nevi seen at the Radiamhemmet in 


Stockholm from 1999 to 1924 states: “If 


the hemangioma happens to be traumati- 
cally ulcerated when admitted, it is nowa- 
days given immediate radiciegscal treat- 
ment, for it has been found that the ulcer- 
ated surface clears up дис with such 
treatment at the same Pu as tas hemangi- 
oma becomes reduced in size.” 

[n order tc obtain further ir fer mation on 
this subject questionnaires were mailed to 
a group of 39 well known radi ogists and 
dermatologists throughout the country. 
We received 14 replies, 12 of which could 
be used in this survey. The following ques- 
tions were asked: 
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. How many cases of infected vascular 
nevi have you seen? 

. What is the approximate percentage 
of а in your own cases? 

3. Do you recommend radium therapy 
of an vascular nevi? 

If the answer to Question No. 3 is in 
ie afirman ve , please state if you vary the 
dese as égripared with noninfected vascu- 
la7 nevi. 

‘The answers are compiled in Table r. The 
majority of observers and especially those 
who see a large number of cases report a 
very small percentage of incidence of ul- 
cerated hemangioma varying from o to § 
per cent. Only one physician estimated it at 
їс per cent and another at 25 per cent. The 
majority advise radium treatment in the 
in-ected hemangioma and there is a definite 
teadency to use smaller doses than in the 
ncninfected type. Several radiologists rec- 
ommend the treatment of the infection by 
roentgen rays ‚ followed by radium applica- 
tions. 

We believe the incidence of infection to 
be fairly low because in 152 patients with 
hemangiomata observed during the last 
decade at the Wisconsin General Hospital 
orly 4 cases with infections were seen; 3 
were angiomata and 1 was an angiofibro- 
ma.° Therefore, it seemed worth while to us 
to report our experience in their treatment. 

CASE REPORTS 

Case 1 (X-ray No. 3843). A female child 
aged five months, was referred to the Depart 
ment of Radiology on April 11, 1934, for treat; 
ment of an ulcerated vascular nevus on the in- 
пет aspect of the left thigh at the junction of the 
lower and middle thirds (Fig. 1). This nevus 
wes present at birth. About a month before ad- 
mission the skin in the center broke down and 
an ulcer developed. The entire nevus grew 
racher rapidly and in spite of local treatment 


ical Therapy, State of sVisconsin General Hospital, Madison, Wisconsin. Read at the 


Twenty-fourth Annual Meeting, American acum Society, St. Louis, Mo., May 15-16, 1939. 
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Question 3 





Question 4 


No 

Depends on size cf lesion and extent of 
infection 

Smaller dose 

*urface applicatioa until ulcer is healed, 
then interstitial radium 

wee 

уж} 


Srnaller dose 


Ar infection 


aas subsided ~ 


Answer | Question 1 Question 2 
І o о “es 
2 5 ыс Tes 
3 4 
" 25 
6 gor & Under 16% 
- ^ £C 
2 S'A 
8 І 105, Ys 
9 Many i06; 
10 | 12 Under 15; No 
11 12 | ? Yes 
12 20r3 Under 15; Tem 


there was no tendency to heal. The lesion was 
divided in two areas and a 2X2 cm. radiam 
plaque containing то mg. radium elemen= * 
tered through o.1 mm. Al was applied to эса 
areas for a period of one hour. The lesion —- 
sponded well to the treatment. On May 5 = 
second application was given with the sire 
technique but this time for only forty minute s. 
Re-examination at monthly intervals showe:! 
complete healing of the ulcer and disappearan = 
of the hemangioma except for a few small teax 
giectatic areas at the edge. The child was «sex 
last on February 24, 1939, approximately лл = 
years after the first visit; the cosmetic end.re 
sult is satisfactory (Fig. 2). 





Fic. т. 


Case 1, Ulcerated angioma on left 
thigh in April, 1934. 


Колеп rays 


Ne 

So aller dose 

Uncertain 

Smaller dose 

Koentgen rays firs’, then smaller dose 
cf radium 


Case 59 (No тау No. 5404) A female child, 
aged three months, was referred to the Depart- 
ment of Radic'ogy on March с, 1936, for treat- 
ment of zt uleerated vascular nevus involving 
part of tae flexor and extenser surfaces of al- 
most the ente left arm (Ёш. 3). This lesion 
was present at birth and there was*marked in- 
terference sith motion. The amily physician 
had treatec it эу means of ointments and sev- 
eral ехроя res co the quartz mercury vapor 
lamp. Because cf the size of the lesion it was 
divided irto several areas which were treated 
by means of aeavily filtered radon screens 





Lic. 2. 


tase L Appearance of scar in 
February, 193g. 
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tures showed a Streptococcus haemolyticus. Tis- 
sue was removed for biopsy; the histological 
diagnosis was angiofibroma (Fig. 5B). Hot 
dressings were applied and on the date of dis- 
cherge, October 5, 1934, the circumference of 
the tumor had decreased by 2 inches. 

The patient was readmitted on March 16, 
1935. The tumor was smaller and softer and the 
biepsy wound had healed (Fig. 6.7). Radium 
screens were applied at a distance (five screens 
filcered through о.5 mm. silver plus 1.0 mm. 
brass, 3 cm. distance, total dose 300 me-hr.). 
Re-examination on June 30, 1935, showed по 
decrease in the size of the tumor and after con- 
siltation with the Department of Orthopedics 
it was decided to attempt excision followed by 
further irradiation (Fig. 6B). The tumor was 
removed and the defect skin grafted on June 
2. 1936. On August 5, 1936, eight radium 
screens were applied to the site of the former 
lesion for a total dose of 300 mc-hr. The patient 









































Vic. 5. Case n. Ulcerated extensive angioma 
of left arm in March, 193b. 


(equivalent to 2.0 mm. brass). Six screens were 
applied on March то, 1936, at 3 ст. distance for 
a total dosgge of 300 me-hr. Ancther area was 
treated on September 15, 19:5, with the same 
technique and dose, and a there area on Octo- 
ber 14, 1935, requiring only foar screens. The 
ulcer healed within three month: after the first 
application and by February, 19:7, most of the 
hemangioma had disappeared; there was full 
range of motion at the elbow. Residual angiom- 
atous tissue on the dorsal lef: forearm was 
treated with seven radon screens (same tech- 
nique as above) but at 1 cm. distance for a total 
dosage of 100 mc-hr. Re-examization in Febru- 
ary, 1939, showed no evidence of angioma, but 
a soft pliable scar throughout the treated areas 
without interference with monen (Fig 4). 


Case ni (X-ray No. 4608. A male child, 
aged two and a half, was admitted on July 17, 
1934, to the Wisconsin Orthopedic Hospital for 
Children. He had a large tumor in the region of 
the right thumb, which according to the par- 
ents had been present since birth (Fig. ¢.7). The 
growth measured 7 inches in circumference at 
the base of the thumb. There was a fluctuating 
ervthematous swelling surrounding it and over 
this area there was increased local heat. Roent- 
gen examination showed seft tissue swelling but 
no invoivement of the bene. The fluctuating Vic. 4. Case и. February, 1939, End-result after 
area was incised and pus was cbtained. The cul- treatment. 
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Vic. 5. Case и. 7, angiofibroma on admission Jal7 7, 1934; B, pho omiccograph showing very fibrous growth 
with numerous blood vessels. The lumen of maay of these is almost completely occluded by fibrous tissue 
and proliferated endothelium. (Published by permission of the Ф/Лгитэгор Malley Medical Journal.) 


was seen again on February $, 1937. The sk = 
graft was somewhat redundant and angioma- 
tous tissue extended into the web between tte 
thumb and finger. The patient did not retura 
to the hospital until June, 1938, when a massive 
recurrent tumor mass was present (Fig. 77. 
Five 1 mg. radium needles of 2.5 cm. lenzt 
filtered through о.5 mm. Pt were inserted iat: 
the lesion and left in place for five days to de- 





A 


Fic. 6. Case ni. 27, appearance of growth on March т 
of growth on June 30, 1935, after first application 


Mississippi Valley Medical Yournal.) 


liver a total dasaze of 600 mg-hr. The response 
was very grztibviag and on September 30, 1938, 
two needles were inserted in the residual an- 
giomatous t ssee. They remained jp place for 
seven day: for 2 total dose of 336 mg-hr. When 
last seen п ÀAorl, 1939, the cosmetic result 
seemed to зе satisfactory (Fig. 72). There was 
no evidenee of recurrence anc motion of the 
thumb was good. 





s1935. The biosss wound has healed. В, appearance 
cf radium screens, (Published by permission of the 
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Case iv (X-ray No. 6944). А female child, 
aged eight weeks, was referred со the Depart- 
ment of Radiology on September sc, 1937, for 
treatment of an extensive angiema of the left 
forearm (Fig. 8). This lesion was present at 
birth and resembled then a sunburn; it grew 
thicker and deeper in color. In order to deter- 
mine the raciosensitivity the зо mg. radium 
plaque filtered through o.1 mm. Al was applied 
to а selected area at a distance of o.« cm. for 











Í 


gic ma. The ulcers became infected and the par- 
en:s decided to take the baby to another clinic 
for additional consultation. She was immedi- 
ately hospitalized and the infected areas were 
treated by local applications of potassium per- 
manganate (1-10,000) one or two times daily 
for two weeks, then replaced by Macey’s 
ointment (composed of haliver oil to parts, cod 
liver oil О parts and то per cent zinc peroxide 
ir white petrolatum тоо parts) for eleven days 


Fig. т. Case nt „7, recurrence on admission, June 14, 1938; B, appearance of lesion on January 24, 1939, 
after implantation of platinum radium needles in June and in September, 1938. (Published by permission 


of the Mississippi Falley Medial Journal.) 


thirty minutes. Whenseen amonthlaterthe re- 
sponse had been most striking and therefore a 
second area was treated with the same tech- 
nique. Three weeks after this application the 
skin broxe down in both treated areas. A week 
later a mild hemorrhage occurred in one ulcer- 
ated area. Two weeks later farther ulceratior 
developed scattered throughout the untreatec 
region so that this apparently had no connec- 
tion with the radium treatment. The surgical 
consultant considered the possibility of a nec- 
plasm and a biopsy was dome. However, the 
microscopic examination showed only a hemar - 





and then returned to the application of potas- 
sium permanganate for eleven more days dur- 
ing which time the infected areas continued tou, 
improve. The child was dismissed on February 
18, 1938, at which time the lesion had decreased 
to less than the size of a silver dollar. The moth- 
er was instructed to continue Macey's ointment 
and to bandage the lesion. She returned. with 
the child August 11, 1938, stating that the 
wound had been completely healed for four 
months. She had no complaint and there was no 
apparent limitation of motion.* 


+ ]twasimpossible to obtain a photographic record of the end-result. 
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Fic. 8. Case 1v. Extensive angioma on left arm in September, 1937. 


COMMENT 


There are a few general rules to be fol- 
lowed in the treatment of angiomata by 
radium. The superficial lesions can be t; ken 
care of successfully by means of a cortact 
plaque containing 2.5 mg. radium element 
per square centimeter which is fil-2red 
through o.r mm. Al. For deeper lestons, 
heavily filtered radium screens emitting 
only gamma rays and applied at distances 
of from 1 to 3 ст. are indicated. In ether 
case erythema reactions should be avexded 
and the intervals between sittings muet be 
sufficiently long to allow the effect of г pre- 
vious treatment to subside complete’. It 
seems advisable to treat infected amgio- 
mata with smaller doses and increased in- 
tervals between exposures as compared 
with the noninfected type. In supericial 
lesions, the radium plaque may suffice as 
shown in our first case and satisfactor- соз- 
metic results can be obtained. The сатегп- 
ous type of angioma requires gammz rays 
and apparently repeated exposures стег a 


long period. This is demonstrated in the 
second case which represented very exten- 
sive ulceratien with involvement of parts 
of the dexor and extensor sides of almost 
the entire arm. There в no reason why 
roentgen rays should not be effective in 
treatiaz the inflammation. Although we 
have ло experience of our own in this re- 
spect, the procedure has been recom- 
mended bx ethers (see Table 1). 

A dieren: approach had to be chosen in 
the third case. Histologically it belonged to 
the more radioresistant group of angiofi- 
broma znc here the ulceration followed in- 
cision of ar abscess, whose etiology re- 
mainec unknown. Radium surface appli- 
cations were unsuccessful but implantation 
of rad um platinum needles with low ra- 
dium conteat brought about satisfactory 
regression of a massive recurrence which 
had ceveloped after excision, plastic repair 
and exterma radium therapy. This method 
of treztmen: is also valuable in large cav- 
ernovs amgomata as well as in lesions 
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which are technically difficult to handle bv 
means of surface applicators??4 The 
fourth case is interesting in view of the ob- 
servation reported in the literature that 
cavernous angiomata occasionally regress 
spontaneously following trauma, ulcera- 
tion or fibros:s. While the initial response to 
radium therapy was striking, ulceration oc- 
curred not only in the two treated test 
areas but diffusely in the entire involved 
region. Ordinary antiphlogistic treatment 
resulted in almost complete disappearance 
of the lesion without additional radium 
therapy. 


SUMMARY 


1. Radium is recognized as an efficient 
single therapeutic agent in the treatment of 
angioma (vascular nevus and cavernous 
angioma). 

2. Infection is not a contraindication to 
radium therapy. However, smaller doses 
than those customarv in the noninfected 
type are advocated with increased inter- 
vals between treatments. 

3. Four illustrative cases of infected 
hemangiomata are reported. Their inci- 
dence is apparentlv low because in a series 
of 152 consecutive cases seen during a dec- 
ade it corresponded to approximately 2.6 
per cent. 
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DISCUSSION 


Dr. J. К. Driver, Cleveland, Ohio. Infected 
hemangiomas are not common. Ás a rule one 
is likely to see these lesions in locations similar 
to the ones Dr. Pohle described, for instance 
the inner surface of the thighs where the skin 
is lable to become infected by contamination 
with feces and urine, and I have seen these le- 
sions a number of times on the vulva and in the 
intergluteal region. 

Very often they are a mixed type, for ex- 
ample, a strawberry or capillary nevus on the 
surface, combined with a cavernous nevus in 
the base. 

lI agree with Dr. Pohle that irradiation helps 
these cases and that they heal more promptly. 
However, I think one should use care in the 
dose he employs. Smaller doses than those rec- 
ommended in this paper, I believe, would be 
equally effective. 

The healing of the infection itself has a tend- 
ency to have a beneficial effect on the heman- 
gioma. We all know that many years ago it was 
the custom to vaccinate lesions of this kind in 
order to produce an infection, the healing of 
which worked out pretty well for small lesions. 
Naturally, it wasn't so good for the large le- 
siors. 

‘The treatment of hemangiomas requires indi- 
vidualization in many instances. It is not just 
a question of using radium, roentgen rays, or 
solid carbon dioxide. Combinations of various 
methods are often required. 

Large capillary port wine nevi are radiore- 
sistant and respond poorly to any type of ther- 
apy. If seen within the first few weeks of life, 
one may use light treatments with the radium 
plague or with roentgen rays. While the re- 
spemse may appear slight, or negligible, vet I 
believe such efforts may well prevent some of 
the late sequelae, such as the development of 
the deep port wine color, the late appearance of 
tumor-like growths, and possibly the alteration 


of growth of surrounding structures resulting in 


asymmetry. 

The so-called nevus flammeus is yet another 
type of capillary nevus seen in the region of the 
center of the forehead, over the eyelids, dorsum 
of the nose, and nape of the neck. This type 
oftem disappears spontaneously. However, they 
sometimes persist. These lesions respond well to 
light radium treatments if given before the 
chili is six months old. 

The strawberry type of hemangioma is quite 
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radiosensitive if treated early. This was if us- 
trated in the splendid result obtained by Dr. 
Pohle in his patient who was treated, I belive, 
at the age of eight weeks. Personally 1 weuld 
have used a smaller dose. If 1 understood пт 
correctly, he used a filter of o.1 mm. of alumi- 
num on a half strength plaque with exposures 
of thirty minutes. With contact treatment this 
would produce a severe reaction. 

Cavernous hemangiomas are generally deeply 
seated and may grow rapidly. They are radi 
sensitive and should be treated as early in ife 
as possible, if the best results are to be obta:ned. 
Irradiation can be given by means of rcertzen 
rays or radium. Interstitial irradiator by 
means of gold emanation seeds I feel 1= un- 
satisfactory. Foreign body reactions akow: the 
seeds may necessitate surgical excision later. In 
those cavernous hemangiomas which do not re- 
spond to irradiation, | have obtained satsfac- 
tory results from the injection of scemsing 
solutions into the tumor. 











Dr. Хов A. Јонхѕтох, Pittsburgh, Pa. I 
have treated 6 cases of infected nevi. The loca- 
tions were interesting. One involved the end of 
the nose in a young man; the rest were infants, 
one on the back in the sacral region, the ether a 
little higher in the sacral region, ana | 
around the vulva, and inner thigh regsrs. 

I have had the same experience as taeothers 
have had. It is better to proceed witli caution 
when planning’ the treatment. Sometimes a 
week or two of preliminary treatment, there 
is very much infection, does help to ‘essen the 
reaction following irradiation. 


were 


Dr. G. W. Grier, Pittsburgh, Pa. | saw a 
baby once that had a cavernous angicma on the 
scalp, and while the mother was trying :c make 
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up her raimd whether she would have the baby 
treated or rcz, the nevus became infected, and 
following t}e healing of the infection the result- 
ant scar оой cerated the hemangioma and it 
didn’t zeeá treatment. Personally, 1 am not 
sure that ia£ction of angiomas is an unmixed 
evil. 


Dr. Pose (closing). Regarding the dose 
that is vsz« in the implantation of radium 
needles. -ki. patient had in June, 1938, five 
i mg. кас1 тж needles of 2.5 cm. length filtered 
througa о.5 mm. Pt, inserted in the lesion and 
left in olace for five days to deliver a total dos- 
age of эсс rxz-hr. The response was very grati- 
fying end c^ September 30, 1938, two needles 
were jaserted in the residual angiomatous tis- 
sue. Taey remained in place for seven days, for 
a tota dose of 336 mg-hr. 

I was essed about the disturbance of bone 
growta in tie case where the screens are used at 
distarce. We have never observed any, al- 
thouga Ё vave no evidence in the form of 
roentgen sudies of the bones involved. But if 
we can vcze from growth only, there has been 
no urtcward effect. 

As rega-]s the dosage to the child which 
show -d wi-eration, I should have stated, as in 
the t-x-, that the plaque was applied at a dis- 
tance of * mm. and at such distance we, at 
least. ас cot see any severe reactions in the 
skin. 

Scneere else asked me to mention the treat- 
men: o zngiomata near the eye. We treat 
thosz, ais», and if we do we make use of a set 
of variovs sized screens made of lead and 
plated » th platinum. They are inserted over 
the тугог ЇЇ and under the lid, and this provides 
comple-e protection. We do not get any reac- 
tiors ir the eyeball. 
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ARTHRITIS AND PARA-ARTHRITIS TREATED WITH 
THE ROENTGEN RAY 


REPORT OF 161 CASES 


Ву TOBIAS В, WEINBERG, 


M.D. 


NEW YORK CITY 


HE treatment of arthritis, para-ar- 

thritis and neuritis by roentgen irradi- 
ation has not received the recognition it 
deserves. The response of some painful 
joints to roentgen irradiation is frequently 
so dramatic that it surprises both the pa- 
tient and the therapist. In recent years 
various forms of therapy have been tried 
in the treatment of arthritis as well as bur- 
sitis, neuritis and myositis. Some observers 
report good results with vaccine treatment; 
others claim cures with hyperpyrexia or 
radiotherm. Obviously it is dificult to 
evaluate the various forms of therapy be- 
cause the diseases in question vary widely 
in their duration, their under lying causes 
and the pathological changes present. 
Therefore, very similar pathological or 
roentgenological changes mav be associated 
with entirely different symptoms. Occa- 
sionally no evident symptomatology exists 
in spite of the advanced roentgenographic 
changes. For example, we freque: 10у see 
spondylitic changes in the spine with as- 
sociated lipping and bridging of the bedies 
of the vertebrae without pain, whereas 
similar roentgenographic findings in an- 
other case may give excruciating pains. 


HISTORICAL 


The treatment of arthritis with roentgen 
ravs dates back tc 1897 when Sokolow! 
first Cu it. In 1898 Stenbeck? re- 
ported 52 cases with 80 per cent improved. 
In this country Anders, Daland and Pfah- 
ler? in 1906 reported a great improvement 
following the use of rcentgen treatment. 
Langer! reported good results. More re- 
cently de Lorimier? reported excellenz re- 
sults with roentgen therapy in para-arthri- 
tis. 

In 1931 I started treating arthritis and 


other painful joint conditions with roent- 
gem irradiation and first presented my re- 
sults on December 12, 1933.* Since begin- 
nirg the use of this form of treatment, over 
бс cases have come under my observation 
and care. 


FORMS OF PARA-ARTHRITIS TREATED 


Г shall not attempt to give a detailed 
history of all the cases treated but shall se- 
lect a typical specimen of some of the major 
groups and give a short history of the case 
as vell as the results of the treatment. In 
this series of cases were included arthritis, 
тау of the hypertrophic variety; bur- 
sitis, the large majority of which were sub- 
deltoid and subacromial; spondylitis in- 
volving the cervical, dorsal and lumbar 
spins. Some were diagnosed neuritis, 
whereas others were just labelled algias 
such as metatarsalgia, neuralgia, etc. Still 
othe-s were called rheumatism. 

The cases treated according to ana- 
оті га location are as follows: 

1. Shoulder (a) arthritis (b) bursitis 

2. Cervical spine—spondvlitis 
Dorsal spine—spondvlitis 
Lumbar spine— spondylitis 
Sacroiliac arthritis 
Knees-—arthritis / 4 
Feet—arthritis * 
Miscellaneous: (a) torticollis (b) met- 

atarsalgia (c) herpes zoster (d) 

neuralgia following extraction of 

teeth. 


Qa 





Nun + 


SYMPTOMS 


The predominant and often the only sub- 
jective symptom was pain of variable in- 
tensity and duration. The pain was 
frequently excruciating and the patient in- 


* Cases presented at the meeting of the East Side Clinical 
Society oa December 12, 1933. 
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capacitated. Some of the associated symp- 
toms were limitation < of ff motion, tender- 
ness, swelling, rarely “temperature and 
кы “A Targe percentage of these pa- 
tients had positive roentgenological fnd- 
ings. The presence or absence of roentgen- 
ological evidence of disease, however, was 
not considered the criteria for institusing 
the treatment. Pain was alwavs the ori- 
mary indication for therapy. 


HISTORY AND ETIOLOGY 


The ages ranged from ten to seventy- 
five years; the youngest patient treased 
was a boy aged ten and the oldest was a 
man aged seventy-five. The sexes were al 
most evenly distributed. The dt tion of 
symptoms varied from a few days el 
years. The most acute cases suffered only a 
few days; the most chronic one had symp- 
toms over a period of twelve years. Except 
for the complaint in question nearly all of 
the patients were otherwise in good phys- 
ical condition. Occasionally ^ trauma præ- 
ceded the onset of p "ain. “In 2 patients a 
neuralgia ‘of the face followed the extrae- 
tion of a molar tooth. A subdeltoid bursit 
was caused by a fall on the shoulder in one 
patient and in another a severe pain in the 
lumbar region was brought about by a sud- 
den twist of the back while attempting te 
prevent his falling downstairs. A large per 
centage of the cases were either physician: 
or their immediate family. This fact facil- 
itated following up many of these patients. 
Most of the patients had tried various oth- 
er forms of therapy before being referred 
for roentgen treatment. Quite a number 
had intramuscular or intravenous medica- 
tion, others had nerve block and still others 
had had operations for the relief of the 
painful condition. Most of the operations 
were for the removal of supposed foci of in- 
fection and included tonsillectomy, ap- 
pendectomy, odphorectomy, nasal acces- 
sory sinus drainage, dental extraction, etc. 
Many had tried orthopedic appliances, 
plaster jackets, frames, shoes and various 
types of splints. Most of the patients had 
taken therapeutic baths. 
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DIAGNOSIS 


The diagnosis of the cases referred for 
therapy varied. Some were easily diagnosed 
such a: zm acutely painful shoulder with a 
calcifiei deposit in the region of the bursa. 
Other cases were more difficult to diagnose 
and inciuded painful joints with no phys- 
ical sigas and no roentgen findings. Manv 
cases were incorrectly diagnosed, a dorsal 
spondy rti: with radiculitis being frequent- 
ly thought to be a coronary disease. Cer- 
vical spor cvli-is with pain radiating to the 
shoulder ax! upper extremity was called 
arthritis of the shoulder by the physician 
referring the case. Some who had a lumbar 
spondylitis were diagnosed renal calculus 
and another was called metastasis. Roent- 
genograpiy was helpful in clearing up the 
diagnosi: i1 many cases. 


PATHOLOGY 


The mos: requently demonstrable pa- 
thological i:ciag was a deposit of calcium 
in the reg om of the affecte 





Joint. The de- 
posit was e ther outside of the joint as seen 
in bursitis o7 visualized within the j joint as 
in osteo-z--hr t s. Occasionally erosion of 
the joint surfaces was noted. 


TREATMENT 


The treatment was given directly over 


the involved area. The dosage was 100 to 










150 r twos s weekly and varied 
fr “three nents. The fac- 
енй 





tors меге 3с kv., 4 ma., 0.5 mm. Cu plus 
1.0 mm. Ай, c5 cm. focal skin distance and 
the fields verizc from то by тост. to 15 by 
20 cm., depemdirg upon the size and the 
position of the involved area. 

In my ezcerizrce the shorter the dura- 
tion of the symptoms the sooner the condi- 
tion was арзу ated, and the more chronic 
cases req 
words, the 5 cases responded to fewer 
roentgen treatments than the more chron- 
ic. It is esser cist to warn the patient that 
there may be a reaction following the first 
few treatments, associated with aggrava- 
tion of symptoms, occasionally malaise and 











\ 
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Taste Í 
Case Name Sex Age Occupation Diagnosis Part Affected Duration Treatment No. Result 
Began 
M 55 Physician L. shoulder Few months 12/28/31 1 C 
M 42 Undertaker — Calcified bursitis R. shoulcer Few months — 4/26/32 2 C 
M 55 Physician Bursitis R. shoulcer 8/ 2/32 2 C 
M si. Cutter Spondylitis Lumbosaerciliac 1 year 8! 9/32 3 C 
spine 
GSES M 42 Operator Sponds dis Lumbar spine 10/ 6/32 5 C 
6 LR. M 6o None Spondyhi:i Lumbar spine 6 weeks 1/ $/33 2 C 
7 LM. E ss Housewife Spondrhzis Sacroiliac 3 weeks 2/ 9/33 7 C 
8 ES. M ао School Torticoll's Neck 1 week 6/26/33 4 C 
у EF. F 42 Housewife Spond:liti Lumbar spine ] vear 10/ 7/33 3 C 
о L.N M 58 Butcher Sacro Ѕасто c and Few years 10/10/33 7 С and Кес 
thriris knee 
N.G. M зо Lawyer L. hip 2-3 years 15/7 4/33 4 C 
i3 DK. Fost Housewife Spondylh tis Lumbosacroiliac зо days 12/19/33 4 C 
spine 
13 LE. M уу Furrier Calcified bursitis Subdeltoic af 734 3 C 
14 RS. F 34 Housewife Yorticollis | Neck Few weeks 3/14/34 5 Not imp 
is ES. M по School Torticollis Neck Recurrence 3/17/34 5 С 
16 RD. F 49 Housewife Spondyitis Lumbar spine 6 weeks C 
17 ЕОС. M до Fireman Caleifed bursitis L. shoulder Few months — 4/ 4/34 2 C 
18 J.G. М so. Garageman Arthritis Shoulders 1 year 4/18/34 Few Imp 
courses 
19 У.С, Е 27 Housewife Bursitis L. sho alder 19 days 4/21/34 2 C 
20 JW. M a3 Furrier Spondylitis Dorsa’ spine Few years 4/22/34 3 Imp 
21 LC. Е до Housewife Neura Face ^ Few days 5/ 4/34 2 € 
22 L.M. F 26 Office work nd Lumbar spine Few months — s/ 9/34 1 Imp 
23 ELM. M 42? Physician L. sheulcer 3 weeks 5/21/34 3 C 
24 LR. F 48 Housewife Calcified bursitis R. sheulder 1 week 5/28/34 4 C 
25 К.Е. M ҳа Housewife Spondyhtis Lumtar spine 6 years 6/ 1/34 Course C 
26 HF. M з: Business Spondylitis Lumbar spine 1 month 6/ 2/34 1 C 
27 M.G. M 36 Salesman Spondylitis Lumbar spine 5 weeks 6/ 5/14 4 C 
28 GS. F 42 Housewife Spondy itis Cerv&o-dorso- 16 years 6/14/34 6 Imp 
lunbar spine 
29 CS. M 39 Salesman Spond ylitis 374 days 6/23/34 i C 
зо KG. M о Business Arthritis Feet Few months 7/9/34. &$ C 
a1 ES. F £63 Housewife Arthritis Knees 2 months 3/14/34 3 Imp 
32 J.W. M бо Retired Spondylitis, ar- Sacroiliac, knees 13 weeks 7/30/34 $ Imp 
thritis 
i; T.B. M 57 Undertaker Spondylitis Lun bosacral 3 months 8/ 7/34 7 Imp 
34 ALL. M 5 Physician Arthritis Sacsoiliac 10 years 8/15/34 i Imp 
35 Al M 57 Baker Arthritis L. shoulder 6 weeks 8/15/34 Н C 
36 M.H. M 5 Physician Arthritis L. {moulder Few weeks 8/17/34 1 Imp 
Spondylitis Cervical spine 
a7 LL. M 44 Dentist Arthritis Saccoiiiac 8 days 8/27/34 Course C 
38 P.D. M до Plumber Spondylitis Lumbar spine Few months — 9/18/34 1 C 
39 AS. M 38 Truckman Spondylitis Lumbosacral 3-4 weeks 9/23/34 2 C 
40 RB. M до Р.О. clerk Bursitis R . shoulder 2 years lo/ 6/34 5 C 
ait AL. Е со Housewife Spondylitis Lu nbosacral 6 months 10/ 6/34 7 Imp 
2 М.К. F 57 Housewife Spondylitis Ce-vieal spine — 2 weeks 10/31/34 5 C-—later 
recurred 
43 AR. F 44 Housewife Arthritis Kr ces and sacro- 3 years rif 8/34 9 Imp 
liac 
44 R.W. F цо Housewife Arthritis R . shoulder 17 years 11/12/34 5 Imp 
45 MH. F sg Housewife Acchritis L. shoulder 5 months 11/21/34 3 Imp 
46 ЕК. Е 24. Maid Metatarsalgia Pzin in the rt. Few days 11/21/34 1 C 
first toe 
47 EN. F б; Housewife Arthritis L shoulder 1 week 12/ 4/34 3 C 


C = Complete relief 
Rec = Recurrence 
Imp = Improved 
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Occupation 


Cutter 
Housewife 


Housewife 


Examiner 


Saleslady 
Physician 


Nurse 
Editor 


Secretary 


Nurse 
Stenographer 
Housewife 
Housewife 
Tailor 
Housewife 
Secretary 
Insurance 
Business 


' Mechanic 


Housewife 
Housewife 
Housewife 
Policeman 
Salesman 

Housewife 
Housewife 


Retired 


Printer 
None 
Maid 
Physician 
Housewife 
Physician 
Housewife 
Student 
Housewife 
Housewife 


Housewife 
Housewife 
Business 
Business 


Physician 
Housewife 
Nurse 
Dentist 
Physician 
Butcher 
Physician 
Housewife 
Physician 
Housewife 
Physician 
Maid 


Spond 


Spondylitis 
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Diagnosis 


Neuralgia 
Spondylitis 


Spondylitis 
Spondylitis 
Arthritis 
Arthritis 


Arthritis 
Osteo-arthricis 
Neuralgia 


Spondylitis 
Spondylitis 
Spondylitis 
Spondylitis 
Spondylitis 
Spondylitis 
Spondylitis 
Spondylitis 
Arthritis 
Spondylitis 
Spondylitis 
Arthritis 
Spondylitis 
Arthritis 
Spondylitis 
Arthritis 
Calcified bursits 
Spondylitis 
Spondylitis 


Spondylitis 
Spondylitis 
Spondylitis 
Neuralgia 
Metatarsalgia 
Spondylitis 
Arthritis 
Arthritis 
Spondylitis 
Spondylitis 
Arthritis 
Arthritis 
Spondylitis 
Spondylitis 
Spondylitis 
Arthritis 
Arthritis 
Spondylitis 
Spondylitis , 
Calcified bursitis 
Arthritis 
Spondylitis 
Spondylitis 
Spondylitis 
Spondylitis 
Spondylitis 
Shingles 











Lumbar spine 
Following toot 
extraction 

Dorsolumbar 


Lumbar 
Cervical spine 
R. shoulder 
Shoulders 


R. shoulder 
Shoulders 
Headaches 


Lumbar 
Cervical 
Lumbar 
Cervicodorsal 
Cervical 
Cervical 
Cervicodorsal 
Cervical 
R. shoulder 
Cervical 
Lumbosacral 
Hands 
Cervicodorsal 
Secroiliac 
Dorsal 
R. shoulder 
L. shoulder 
Cervical 
Lumbosacroilize 
spine 
Dorsal spine 
Lumbar 
Sacroiliac 
Headaches 
Right great toc 
Cervicodorsal 
Left elbow 
Sacroiliac 
Cervical 
Cervical 
Shoulders 
R. shoulder 
Lumbar 
Cervical 
Lumbar 
Sacroiliac 
Elbows 
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T. shoulder 
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Case Name Sex Age Occupation 


Housewife 
Lawyer 
Physician 
Physician 


Dentist 

Housewife 
Housewife 
Housewife 
Housewife 
Housewife 


Housewife 
Clerk 


Retired 


Housewife 
Dentist 
Housewife 
Mechanic 
Housewife 
Retired 
Garageman 
Salesman 
Business 
Housewife 
Porter 
Printer 
Salesman 
Saleslady 
Butcher 


Physician 
Salesman 
Housewife 
Physician 
Executive 
Saleslady 


Housewife 
Housewife 
Truckman 
Housewife 
Physician 
Housewife 
Butcher 


Butcher 


Laborer 
Housewife 
Grocer 
Watchman 
Housewife 
Housewife 
Housewife 
Housewife 
Hat-blocker 
Storekeeper 
Dentist 
Presser 


* 
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Diagnosis 





Spends 
Spondylitis 
Spondyl 
Herpes zoster 





Spondylitis 
Spondylitis 
Arthritis 
Arthritis 
Arthritis 
Arthritis 
Spondyiiris 
Arthritis 
Arthritis 
Arthritis 
Spondylitis 





Calcified bursitis 
Calcified bursitis 


Spondylitis 
Arthritis 
Spondylitis 
Arthritis 
Spondylitis 
Spondylitis 
Spondylitis 
Arthritis 
Spondylitis 
Spondylitis 
Spondylitis 
Spondylitis 
Arthritis 


Caleified bursitis 


Bursitis 
Spondylitis 
Spondylitis 
Spond vlizis 
Spond vlitis 
Arthritis 
Spondylitis 
Arthritis 
Arthritis 
Spondylitis 
Bursitis 
Metatarsalgia 
Spondylitis 
Arthritis 
Spondylitis 
Arthritis 
Spondylitis 
Spondylitis 
Arthritis 
Arthritis 
Bursitis 
Arthritis 
Osteo-arthritis 
Arthritis 
Spondylitis 
Spondylitis 
Bursitis 
Bursitis 





Part Affected 


Cervical 
Cervical 
Cervical 
Chest and L. 
shoulder 
Cervical 
Lumbar 
R. sacroikac 
R. shoulder 
All joints 
Shoulders 
Cervical 
Sacroiliac 
Right hip 
L. shoulder 
Cervical 
Suabacromial 
Subacromial 
Cervicodersal 
L. shoulder 
Lumbar 
L. shoulder 
Lumbar 
Lumbosacral 
Lumbar 
Right elbow 
Lumbosacral 
Lumboszereiliac 
Cervicodorsal 
Cervicodorsal 
Left sacroiliac 
and kree 
Subdeltaid 
R. shoulder 
Cervical 
Lumbar 
Cervical 
Cervicecorsal 
R. sacroiliac 
Cervical 
Knee and ankle 
Ѕасго ас 
Cervical 
Shoulder 
Great tee 
Lumbar 
Sacroiliec 
Lumbar 
Sacroilize 
Lumbesacral 
Cervica! 
Sacroiliac 
Sacroiliac 
Shoulder 
Sacroiliac 
Knee 
Shoulder 
Dorsal 
Lumbar 
Shoulder 
Calcified sab- 


acromia: 


Duration 

1 year 

Few months 
3-4 months 
Few months 


2 weeks 

2 months 

1 year 

Few months 
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1 vear 


Few weeks 
Few weeks 
3 months 


Few weeks 
Few weeks 
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3 months 

2 months 
Few months 
1 year 

Few weeks 
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2j weeks 
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Few days 
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months 
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Result 


Imp 
Imp 
Imp 
C 
Imp? 
Imp 


C 
С 
Imp 
С 


Imp 


Imp? 
Imp 
Imp 
C 
C 
C 
Imp 
Imp 
Imp 
Imp 
C 


Imp? 
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Tasis Il—~Continued 
Case Name Sex Age Occupation Diagnosis Part Affected Louration Treatment No. Result 
Began 
is4 EG. F со Housewife Bursitis Баа 2 weeks rag 6 Imp 
155 M.W. M о Physician Spondylitis Lumbar 4 weeks 5728/38 { Imp 
Arthritis Sacroiliac 
156 P.K. M бо Physician Spondylitis Cervical < reenths 3/21/38 8 C 
Bursitis Calcified sub- 
deltoid 
157 BF. F 4 Housewife Bursitis Subacromial 3 months 12 Imp 
1:8 M.M. M 45 Business Bursitis Subdeltoid 2 weeks 2 C 
159 B.B. M {+ Physician Spondylitis Cervical 8 months { Imp 
Bursitis Subdeltoid 
160 С.А. M 43 Antiques Spondylitis Cervical ; month 8/ 8/38 5 Imp 
161 S.P. Е 34 Housewife Spondylitis Cervical і week 8/11/38 2 Imp? 
Bursitis Calcified sub- 


sometimes a slight rise in temperature. 
These reactions may follow a few hours or 
a few days after the treatment is started. 
Sometimes no reaction takes place until the 
second or third treatment. Some patients 
experience no ill effects, whereas in otaers 
the reactions may be quite severe and may 
last from one to three days. I have found 
that the chronic cases аге more apt to be 
followed by reactions than the acute. 

"With experience it is possible to predict 
whether a case will respond favorabl- to 
the treatment, and one may venture an 
opinion as to the number of treatments nec- 
essary to alleviate the condition. For in- 
stance, if a definite subdeltoid bursitis with 
associated excruciating pain and tenderness 
is referred for treatment and I find rcent- 
genological evidence of calcification in the 
region of the bursa, I can say with reas»na- 
ble certainty that the patient will respond. 
Again, a case of spondylitis in which there 
is present lipping of the bodies of the ver- 
tebrae with pain and tenderness in this re- 
gion always vields to high voltage roentgen 
therapy. 





RESULTS 


As indicated in the table, the large ma- 


jority of the patients were completel- re- 


lieved of pain and remained free of ѕутр- 

toms. Several patients had one or more re- 

currences and were relieved by a repeat ted 
ees 

course of treatments. A few did not respond 


to this form of F therapy. A number of cases 


deltoid 


who were roentgenographed again showed 
complete absorption of the calcified foci 
with disappearance of symptoms. For vari- 
ous reasons many of the cases could not be 
followec. up roentgenographically. 


REPORT OF CASES 

The sclicwing are illustrative cases: 
Case 2. |. W., male, aged forty-two, was 
referrec bv his physician on April 26, 1932. 
The pa-ent had pain in his right shoulder for 
several months. For the past few days the pain 
had become excruciating and radiated down 
the rigat upper extremity to the fingers. He 
was unzble to move his arm and could not 
sleep ол acecunt of the pain, which was not 
affectec by morphine. Roentgenographic ex- 
aminat on оё the right shoulder showed a large 
calcified subdeltoid bursitis. After one treat- 
ment te pi S SUN patient began to 
slept through the night. A 









move Ёв arm and s 
second treatment was given two days later 
and was омеа by complete recovery. 


Case 47. J. N., female, aged sixty-five, 
mother of a physician, is another similar ex- 
ample of ca.cified subdeltoid bursitis. The pa- 
tient hed pain in the left shoulder for three 
weeks, which became so agonizing that it 
could ret be controlled by hypnotics. The first 
treatment selieved the patient and the pain 
disappearec entirely after three treatments. 








Case 129 


ME E » male physician, aged fifty, 
Itc bursitis (Fig. 1) 





€ pain. Follow- 
ing trez tment the pain disappeared and nine 
weeks later roentgenographic examination 
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never free from pain, was incapacitated and 
was unable to pursue her occupation. She tried 
various forms of therapy; spinal fusion. was 
suggested and considered. Roentgen examina- 
tion revealed the presence ofa dorsal spondyl- 


MÀ 


itis (hypertrophic osteo- arthritis) with” asso- 
ciated lipping of the bodies of the thoraci 
vertebrae. [t was necessary to give eleven treat- 


ments before obtaining satisfactory results. 











Fic. 1. Case 129. July 7, 1957. Caleified 
subdeltord bursitis. 





showed complete absorption of the calcified 
focus (Fig. 2). 


Case 64. L. Z., male, aged forty-five, was 
referred on April 22, 1935, with a history of 
pain in the neck, radiating to the left shoulder 
and down the left arm. This condition had 
existed for twenty-six days. Diathermy and 
various other Pus of oris d lid not relieve 
the pain. Réentgen ee Е oe 





the third, fourth, 
tel rae. “After five trea 
ree of symptoms. 





tments Tex SS "was 





Case 63. A. W., female, aged fifty. On April 
18, 1935, she nad been complaini ing of pain in 
the anterior subcostal region for more than 


During this entire репой she was 





Vic, 3. Case 152. April 16, 1938. Calcitied 
subdeltoid bursitis. 


Case t41. J. W., male, aged forty-one. The 
present condition started eight у igo when 
the patient attempted. t to lift a rowboat; he 
experienced a pain in the lumbar region, which 
persisted. During the past two months the 
pan became more severe and passed down his 
right thigh interfering with walking. Roentgen 
examination showed the presence of a lumbar 
spondylitis and bilateral sacroiliac arthritis. 
Fic. 2. Case 129. September E, i517. The patient was given. nine treatments and 

After treatment. was completely relieved. He had a recurrence 
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six months later and received seven mere 
treatments with successful results. 


Case 21. J. C., female, aged forty, the wife 
of a physician, had an extraction of an t poer 
molar followed three days later by excruciatng 


pr 


neuralgic pain on the same side of the face. 

The dents t called it a "dry socket" anc 
= le to control the pain with hypnotics. { 
received one treatment and was completzly 
relieved. Two days later, following a four heur 
session in a beauty parlor, the pain recerred. 


















Vic, 5. Case 1:2. May 4, 1938. During treatment. 


She now walks and dances without any dif- 
culty. 





Vic. 4. Case 152. April 22, 1938. 
During treatment. 


Another treatment was given, followed by cem- 
plete recovery. 


Case 140. B. G., female, aged thirty-two, 
wife of a physician, was roentgenogr aphed for 
pain in the left | great toe ofone year’s duration. 

tal bifid sesamoid on the pl. plaa- 





Only a congenit 
tar surface of the gr eat toe Was found. No ii 
tory of trauma existed. She had i great difficulty 
in walking. During her suffering she had tred 

various orthopedic shoes and appliance: and 
obtained no relief. Her condition was diagnosed 
met atarsalgia. Three treatments caused cc ma- Fr.. 
plete and. “permanent disappearance of | 





. May 28, 1938. At end 
reatment. 
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CONCLUSIONS 


The cases from which I draw my conclu- 
sions were referred by practicing physicians 
who, as a rule, exhausted all other orthodox 
and standard forms of treatment before 
trying roentgen therapy. | had the oppor- 
tunity to follow up the majority of these 
patients through the courtesy of their 
family physicians, some for a period of five 
or six years. The results obtained certainly 
justify continuation of this form of therapy 
in para-arthritis associated with pain. The 
fact that a scientific basis of roentgen ther- 
apy in these conditions is not definitely es- 
tablished is no reason for discarding this 
form of treatment. 

Some of the explanations given for the 
effect of the treatment are: (1) roentgen 
rays have an analgesic effect; (2) roentgen 
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rays have a direct effect on lymphocytes 
and leukocytes and reduce general inflam- 
mation and pressure on the nerve sheaths; 
(3) roentgen rays produce a better blood 
supply in a diseased area through its ef- 
fect on the vegetative nervous system with 
a consequent better tissue metabolism. 
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ROENTGEN THERAPY OF BILATERAL 


PAROTID 


FISTULA* 


By ROBERT J. REEVES, M.D. 


DURHAM, NORTH CAROLI-A 


NILATERAL salivary fistulae are rct 

uncommon, but bilateral fistulae as a 
surgical complication are considered quite 
rare. 

Barbera! made a critical study of the sev- 
eral operations for salivary fistula and con- 
cluded that the suppression of salivary 
secretions was best produced by high velt- 
age roentgen irradiation, directly on the 
parotid gland. His technique was as «l- 
lows: focal distance, 30 cm.; hardness of 
rays, 180 kv., and filtration of rays through 
о.5 mm. copper and 3 mm. of aluminum. 
The total dosage was 600 roentgens, meas- 
ured on the skin, given every other da- as 
follows: 300 r followed by 150r each forthe 
second and third treatment. He found the 
salivary secretion controlled from the frst 
roentgen treatment. After the third aad 
last treatment, it was definitely suppressed. 
The fistula was found to heal in twe or 

qr days after completion of the treat- 

mst. He reported one case in which satis- 
factory results*were obtained by irradia- 
tion. Our experience is also limited to one 
case. Our case did not respond as wel as 
that of Barbera in that it required a larger 
number of treatments. This may be due to 
the fact that we were using a shorter wave 
length but chose to do so because the pa- 
tient was very fair and the latent skin 
changes were to be avoided. 


CASE REPORT 


White female, aged thirteen, came t» the 
hospital July 7, 1936, complaining of bilateral 
fistulae of eight years’ duration. 

Past History. Contracted measles at tke age 
of three. The tonsils and adenoids wee re- 
moved at three and one-half years. On Febru- 
ary 26, 1930, at the age of six, she contracted 


1 Barbera, G. Roentgen treatment of salivary fistulk. Poi- 
clinico (sez. prat.), 1936, 43, 1773-1776. 


a cold vita cough, which lingered in spite of 
medical attention. A tuberculin test was nega- 
tive. Six weeks later, the cold was better. The 
adenoids were again removed. Both ears be- 
came ab.cessed and were opened. The tempera- 
ture at тїш: time became spiking in character 
and at times reached 106? F. Blood cultures 
were pssitve for hemolytic streptococcus. 
Roentgenog rams of both mastoids showed sus- 
picious 2vidence of disease and on April 20, 
the pati-nt was admitted to the Baltimore Ear, 
Nose, and Throat Hospital, and a bilateral 
mastoidectomy was performed. The tempera- 
ture renained spiking in character. The left 
ankle became swollen and was opened and 
drained kEepeated blood transfusions were 
given. The heart at this time showed evidence 
of endo-a-ditis. The fifth week after mastoidec- 
tomy, he left hip was opened and drained. 
Transfisions were given at interyals of four 
weeks. 3lood cultures during this time became 
negative. ' ће joints showed less inflammation 
and cleared up rapidly. The mastoid incisions 
continwea to drain, and in August the patient 
was discharged from the hospital. At this time, 
saliva vas found coming through the bilateral 
fistulae There was a steady flow when eating 
and a sna! amount between meals. This drain- 
age ha. persisted for seven years. 

Physica. examination at the time of admis- 
sion was entirely negative except for a small 
parotic fistula 2 cm. below the middle ear on 
either side. Marked salivation was noted after 
chewirg gum. 

Lipiodd injection disclosed sinus tracts ex- 
tendinz rto the inferior ducts of both parotid 
glands 

Roentgen therapy was begun, using 200 kv., 
'Thorasus filter, and 300 r, measured in air, at 
two week ontervals, to alternate sides. A 3 
cm. sc. field was used, shielding the major por- 
tion cf tae parotid gland. A total of 1,800 r 
was g ver. ro each side. Examination on Janu- 
ary 9. 1¢37, showed both sinus tracts closed 
and no further discharge has been noted. 


* From the Roentgen-Ray Department of Duke University Hospital and Mecical School. 
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PERIPHERAL NERVE DESTRUCTION 
AN UNUSUAL SEQUEL OF RADIUM THERAPY 
IRVING N. НО ЛИМА, M.D. . 
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HE radioresistance of nerve tissue, CASE REPORT 

particularly the fibrils of peripheral M. C., aged fifty-eight, married, was ad- 
nerves, is well known. A review of the liter- mitted on April 27, 1 936, with a growth on the 
ature fails to reveal any report of nerve left side of the forehead of three months’ dura- 








C 





ion before theray 


esion at present WT 





Fic, 1. Appearance cf 
y 
i 


А 
| 
Fic. 2. Appearance cf | 





Vic. 3. Frontal view showing paralysi 





of left frontalis muscle and edema of periorbital tissue. 


destruction as a result of irradiation with- tioa, associated with slight pain and occasional 
out massive tissue necrosis. In cur experi- bleed ng. She а. gave a MAE of having had 
БЕ : reer er М a 'scre" on her face twenty-three years ago 
ence in the treatment of epithelioma of the эое ca odi LN SU M UR a AG 
RE 4 y \ : wh cb, she said, was treated by roentgen ray. 
skin at the Brooklyn Cancer Institute with 5 aD AT AR NA 5 i 
х . | Examination on admission revealed an m- 
POETICE TANS Өр adium, we nave never durated mass 3 cm. in diameter on the left 
encountered a similar instance of nerve de- ten ple with the central portion ulcerated. The 
struction following therapy. left cheek was the site of a pale scarred area, 


426 


Vou. 43, No. 3 


apparently healed remnant of the old lesion. 

Roentgen examination of the skull on Mzy 
19, 1936, showed по bone involvement. Ws- 
‚ sermann reaction was negative. Biopsy was re- 
ported as basal cell epithelioma. 

On May 18, 1936, four platinum needis 
with filtration of о.5 mm. were inserted for 
forty-eight hours with a total dose of 1,530 
mc-hr. 

On March 1, 1937, lesion was reported as 
clinically healed. 

On May 18, 1937, over the area of the treated 
lesion, a small subcutaneous nodule 14 inches 
lateral to the external canthus was felt. Biopsy 
of this lesion was reported as basal cell epi 
thelioma, and treatment was again given, on 
June 3, 1937, with four platinum needles ‘or 
dosage of 800 mc-hr. 

On July 15, 1937, lesion was again described 
as well healed. 

On October 28, 1937, again an acorn-sized 
hard mass was palpable at the posterosupercr 
angle of the scar. Roentgenogram of the skall 
showed no bone involvement. 

On November 9, 1937, again four needles 
were inserted for forty-eight hours with еса] 
dosage of foo mc-hr. 

On Nofember 27, patient appeared with ‘he 
usual marked irradiation reaction over the 

tyffted area and also complained of severe 
= P P Мырует left temple and supra-orbital region. 
The nodule descsibed was no longer palpable. 
She presented at this time a rather marked 
edema of the left supra-orbital region, upper 
and lower left eyelids as well as a paralysis of 
the left frontalis muscle fibers as evidenced by 
inability to raise the left eyebrow. There was 
no disturbance of sensation. This paralesis 
and edema have persisted up to the present, 
without any change. 





The paralysis came on during the course 
of the irradiation reaction. The latent 
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period of onz week between the application 
—removal of needles and the onset of 
paralysis would rule out any mechanical 
injury tc the nerve by the radium needles. 
Any ризетат> would have been followed 
immediatel> by paralysis. The fact that 
pain prececed the onset of the paralysis 
would ircica:e an inflammatory change in 
or arourd tæ nerve which, with the ap- 
pearance of palsv, had apparently pro- 
gressed то complete interruption. The 
destructen of the nerve Ьу neoplastic 
invasior. coud be ruled out by the disap- 
pearance of the nodule treated concom- 
itantly vith the onset of paralysis. The 
edema cf the periorbital tissues is attribut- 
able to упрпапс obliteration by the irra- 
diation fect. There was no external ulcer- 
ation az tir site of needle application, 
indicatiag zat no unusual amount of ra- 
dium hac been applied. 

The presence of considerable scarring at 
the site ^f th» lesion from previous therapy 
might iadieate a pre-existing fibrotic band 
constrictn з “he nerve bundle. THe addition 
of new sra sation reaction with its inflam- 
matory edema may have increased the de- 
gree of corstriction to final obliteration of 
the nerve E» kinking or stretching; a condi- 
tion siruler to the ulnar nerve paralysis 
seen as г late sequel of fractures of the la- 
teral epicoddyle of the humerus. This late 
complicsti», that is secondary oblitera- 
tion of nerves and lymphatics by scar tis- 
sue, shcuki be anticipated in applying 
intensive terapy to areas containing these 
structures. We do not believe the paralysis 
was a csrect result of irradiation on nerve 
tissue isel. 
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THE USE OF THE CATHODE-RAY OSCILLOGRAPH* 
FOR MEASURING ROENTGEN TUBE VOLTAGE? 


Pe CHARLES WEYL, S. REID WARREN, JR., and DALLETT B. O'NEILL . 


PHILADELPHIA, PZNNSYLVANIA 


T HAS long been recognized that the 


roentgen tube voltage calibration of 


roentgenographic and roentgen therapeutic 
apparatus may be obtained most accurate- 
ly by means of a high resistance voltage 
divider and an oscillograph. Formerly, the 
apparatus requ red has beem expensive and 


VOLTAGE DIVIDER 





ROENTGEN- 





'MAGE ON 





THEORETICAL DISCUSSION 
In Figure 1 is shown the schematic wir- 
:ng diagram of the essential components of 
“his system. Two high resistances А, in se- 
ries with two lower resistances R, are con- 
nected across the roentgen tube. The mid- 
point of these series resistances is grounded. 


CATHODE-RAY OSCILLOGRAPH 





TO sweed- 
CIRCUIT VOLTAGE V, 


2- 





FLUORESCENT SCREEN | 
i 


(b). 


Н 





|. 





TIME — 


Vic. 4 


its use has necessitated exposing and proc- 
essing an oscillographic film for each meas- 
urement. Recently, commercial develop- 
ment of inexpensive high value resistors 
and a cathode-ray oscillograph have made 
the cost of this apparatus comparable to 
that of a good sphere gap. This apparatus 
and its use are described belew. 


In this way, a voltage /^, is obtained across 
one of the smaller resistances А. This volt- 
age / 15 proportional to the roentgen tube 
voltage M. 

The cathode-ray tube shown on the right 
his a fluorescent screen upon which im- 
p nges a beam of high velocitv electrons. 
The image is produced by this beam strik- 


* [f the instrument is usec to observe wave forms visually, it is properly called an oscilloscope, but commonly called an oscillograph. 
t The work described паз been conducted at the Moore School X-rzy Laboratory of the University of Pennsylvania under grants 
from L, J. and W, Roserwaid, the Universty of Pennsylvania, and the National Tuberculosis Association. 
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ing the screen and the beam is caused to 
deflect by means of voltages across the two 
pairs of plates. The voltage V is appled 
across the vertical deflecting plates, caas- 
ing the electron beam to move up aad 
down. A separate voltage V, is applied to 
the horizontal deflecting plates. This vdt- 
age varies in such a manner that the beam 
travels across the screen at a uniform ve- 
locity from left to right. When it reaches 
the right hand side it moves back to its 
starting position instantaneously and re- 
peats its travel. The resistance А; shown 
across the vertical deflecting plates is usu- 
ally found so connected in commercial 
cathode-ray oscillographs. 

Since the sweep circuit voltage /’; causes 
the electron beam to move across the screen 
uniformly from left to right and the ap- 
plied voltage V, causes it to move verti- 
cally at the same time, the resultant image 
represents the wave form of Va, as shown 
by the solid line in Figure 1(4). If the pe- 
riod of V, is so adjusted that the beam 
moves agross the screen in one cycle of 7 
then pv em of each succeeding cycle о 
P, yssuperposed upon the preceding images. 

the oscillograph has been calibrated, the 
vertical deflection at any instant is a mezs- 
ure of the magnitude of V at that instar t. 
It is then possible to calculate the magni- 
tude of V, from the measured value of Fh. 


+ dv 


HIGH RESISTANCE VOLTAGE DIVIDER 


The high resistance voltage divider usec 
for these measurements must satisfy tae 
following requirements: 


(1) It shall impose no appreciable load 
on the high tension generator. 

(2) It shall have low inductance ard 
capacitance so that the wave form 
will not be distorted. This is partica- 
larly important for the observation af 
transient phenomena. 

(3) The values of the resistors must r=- 
main constant over long periods ef 
time under the conditions of varyirg 
temperature and humidity encoun:- 
ered in roentgen-ray laboratories. 
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(4) It skal be easily connected to the 
heh tension conductors. 
(5) It sha” be portable. 


Two types >° high value resistors have been 
employed which satisfy these requirements. 

The fest гуре of voltage divider was de- 
signed for use with roentgenographic ap- 
paratus һал roentgen tube voltages up 
to тоо kv (»eak). This voltage divider is 
shown ia F gure 2 (upper). The bank of re- 
sistors corarrises 





100 International Re- 
sistance Company Type BT-3* one meg- 
ohm urits for A, and two IRC BT-4 
100,000 h x: units for Rs. These resistors 
are mou tted as follows: There are six bake- 
lite tubes егез 23 inches long and 7/16 inch 
outside <iiermecer. The inner bore of the 
tube is sud ceatly large to take the BT-4 
units ani ‘eave an annular space between 
the outsde c£ the unit and the inside wall 
of the order o? 1/32 of an inch. Each re- 
sistor consi! t of a piece of glass tube about 
0.04 inc? m: diameter with two No. 20 
tinned copper eads attached toethe resist- 
ance coatiaz of the glass tube; this assem- 
bly is then aczclded into a cylindrical piece 
of bakelste r sach a manner that the leads 
extend axial from each end of the cylin- 
der. Thexn* negohm units may be ordered 
with a t;lz-:nce of plus or minus то per 
cent. Th s reduces the cost of the resistors 
considerzbl~. When the units are received 
each unt в measured on a Wheatstone 
bridge aad їзє тоо units divided into two 
groups sach that the resistance of the first 
group 15 *quz to I per cent or less of the re- 
sistance 5f the second group. One group of 
resistors 15 ther divided into three parts in 
the followi 1 manner: 




















(1) Sereatsen resistors with a total re- 








sisane of approximately 17 meg- 
ohms: 

(2) Serenceen resistors with a total re- 
sistance of approximately 17 meg- 
ohms; 

*The ap tas scribed here and elsewhere in the paper is 





that which hæ deen 
lar apparatus of oe 
the same funcctors 


1 by the authors. It is probable that simi- 
manufacturers can be adapted to perform 
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(3) Sixteen resistors with a total resist- 
ance of approximately 16 megohms 
and one 100,000 ohm unit. 

Each of the first two groups of 17 resistors 
is then arranged in a straight line, the pig- 





ч 








tails cut so that their total length is about 
l inch and the whole series soldered to- 
gether with due care that the total length 
of the 17 units soldered together does not 
exceed the length of one of the bakelite 
tubes. This series of resistors is then slipped 
into one of the bakelite tubes and a brass 
piece is fastened to each end of the tube. 
The lead to each end of the series is sol- 
dered to one of these brass fittings. The 
third tube for this part ог the resistance 
bank is like the other twe except that a 
small hole is made in the tube about 13 
inches from one end in orcer to bring out 
the lead from that end of the 100,000 ohm 
resistor which is connected to one of the 1 
megohm resistors. Finally. four pieces of 
? inch square linen base yellow bakelite are 
assembled to form a square frame, the in- 
side dimensions of which permit the 
mounting of the six tubes with approxi- 


MARCH, 1940 


mately 4 inches between each two tubes. 
‘The frame and the resistors are held to- 
gather by means of wing nuts. Strips of 
sheet brass are used to connect the six sec- 
t ons in series. These strips are placed along 
tie bottom surface of the framework to 
connect sections 1 and 2, sections 3 and 4, 
and sections 5 and 6. They are placed 
along the top surface of the framework to 
connect sections 2 and 3, and sections 4 and 
M 

This voltage divider has been in use for 
a period of approximately three vears. It 
Fas been used on short exposures only to 
prevent overheating of the resistance units. 
Under these conditions the total resistance 
cf this 100 megohm unit has changed about 
z per cent. 

The second type of voltage divider can 
Һе used for both roentgenographic and 
roentgen therapeutic appartaus. It has 
been used up to voltages of 200 kv. (peak). 
The lower value resistors Аз are of the BT- 
> type with resistance of 400,000 ohms 
each. The two high resistance units are In- 
ternational Resistance м type 
MRV and each has a value of 200 eg- 
ohms. One of these is shown in Fieu 
tlower). 


CATHODE-RAY OSCILLOGRAPH 

The cathode-ray oscillograph to be used 
for these measurements must satisfy the 
rollowing requirements: 

‘1) The vertical deflection must be pro- 
portional to applied voltage. 
The fluorescent screen must be of the 
long persistence type to provide ade- 
quate time for observation on short 
exposures. 
The calibration of the vertical de- 
flection must be constant under con- 
ditions of line voltage variations of 
+10 per cent. 
It must be possible to control the in- 
tensity and focusing of the electron 
beam and the magnitude and fre- 
quencv of the sweep circuit voltage. 


L2 


(3. 


м 


~ 
E, 


While it is possible to build an oscillograph 
satisfying these requirements it has been 


. 
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found advantageous to use one of the com- 
mercial models now available. These com- 
mercial oscillographs are inexpensive aad 
can be used for other purposes. 

The cathode-ray oscillograph which has 
been used is the RCA type TMVi23C 
which operates on 25 or 60 cycles. If opera- 
tion on бо cycles only is necessary type 
TMV122B may be used. The cathode-zay 
tube is the RCA type gio which has a 
long persistence fluorescent screen. In some 
oscillographs the leads from the vertical 
deflecting plates are brought out to pm 
jacks on the panel. In the particular model 
used it was necessary to bring these leads 
out separately. This is easily accomplisked 
by removing the case of the oscillogrzph 
and soldering the leads directly to the ca- 
thode-ray tube socket terminals. Because 
of the high voltage of the power supply unit 
in the oscillograph, it must not be operated 
until the case has been replaced. 

In order to assure constancy of calibra- 
tion on various supply lines a 69 watt Ray- 
theon type VR2 voltage regulator was 
is voltage regulator operates on a 
ht frequency (60 cvcles/sec.) inout 
gtage from 95 to 130 volts. The osciilo- 
h is operated from the output voltage 
of the regulator, the rms value of whica is 
115 volts +1 per cent. The cathode-ray 
oscillograph and stabilizer are shown їп 
Figure 3. 













METHOD OF USE 


The high resistance voltage divider and 
and cathode-ray oscillograph are connected 
as shown in Figure 1. А 45 volt battery and 
a voltmeter are connected across the input 
to the vertical deflecting plates. The mag- 
nitude of the deflection on the screea 15 
measured with a pair of calipers. This »er- 
mits the calculation of the calibration een- 
stant A since V= Kd where d is the dedec- 
tion of this spot on the fluorescent screen. 
This relationship should be checked at sev- 
eral values of Vs to make certain that the 
deflection is proportional to applied welt- 
age. 

The current through A, is 


Cathode-Ray Oscillograpk for M 


The same current flows through А and 
R; in parallel and is 








Fic. 3 


Equatirg the two values of / there is ob- 
tained 


9 


é (2R HR Re+ R3) ) 
e cM 
N RoR: 
From the calibration of the oscillograph 
aR + К»)( R at Rs, 
Fm > : T ') Ка 
V RR 


To measure the roentgen tube peak volt- 
age the sweep circuit voltage 7; 1s reduced 
to zero. The resulting image during an ex- 
posure is ¿ vertical line, as shown in Figure 
1(2), the ke ght of which may be measured 
with the ca'ipers, giving a value for d. The 
exposure ` ime for this measurement should 
be 1/29 sezend or more to provide sufficient 
brights s+ of the image. If the measure- 
ment is rade in a room having low illumi- 
nation or with a hood over the front of the 
cathode-r3* oscillograph the image will per- 
sist for th тту to sixty seconds. 
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In order to observe the wave form of the 
roentgen tube voltage the magnitude of F, 
is adjusted to provide a horizontal deflec- 
tion just slightly less than the width of the 
cathode-ray tube. The period of /’; is ad- 
justed to move the spot across the screen 
once every cycle of Fe. In this way, each 
cycle of / is superposed and a bright 
image of the wave form will result. If the 
timer on short exposures does not start or 
end on zero there will be noted on the 
screen images which do not coincide with 
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the normal wave form as shown by the dot- 
ted line in Figure 1(a). 

In order to use the cathode-rav oscillo- 
graph for checking the exposure time the 
period of / is increased so that the spot 
moves across the screen in a longer time 
than is produced by the timer. Each half- 
cycle of roentgen tube voltage mav then be 
seen separately and counted. It is necessary 
tFat the sweep period be greater than the 
exposure time to avoid any superposition 
of half-cvcle images. 
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AIR INJECTION IN THE ROENTGEN DIAGNOSIS OF 
CORTICAL AND MELULLARY TUMORS 


MTS the widespread use of the Pot- 
ter-Bucky diaphragm as an aid in 
roentgen diagnostic procedures, the em- 
ployment of gases as contrast mecia in the 
peritoneal cavity has fallen somewhat into 
disuse though in selected cases thev still 
have a very distinct and definite. place. 
Shortly afrer the announcement of the use 
of gases in the peritoneal cavity as contrast 
media, a nember of observers independent- 
ly called attention to the improved visuali- 
zation of the kidney by the retroperitoneal 
injection of oxygen or carbon dioxide and 
this method of examination of the perirenal 
space assumed very short!y considerable 
diagnostic smportance. Wh le most observ- 
ers called attention to the ease with which 
the adrenal glands might be visualized by 
this procedure, it was not antil Mosenthal 
and Loser and Israél emphasized the im- 
portance of perirenal retroperitoneal insuf- 
flation of air as an aid in the diangosis of 
enlargement of the adrenal glands that 
there was a revival of interest in this pro- 
cedure. This revival of interest came at the 
time when the adrenal glands were being 
investigated as an etiological factor in some 
of the obscure clinical syndromes. 

Quite recently Cope апе Schatzki! have 
called attention to the importance of peri- 
renal retroperitoneal insuflation of air as a 
diagnostic aid in tumors of the adrenal 
glands. Their study 15 based ог 163 sepa- 
rate injections of air in 78 patients. In all of 
their cases studied there was some clinical 
reason to suspect disease of the adrenal 
glands. The size of the shadows outlined by 
air visualized on the roentzen film was con- 


! Cope, Obver, and Schatzki, Richani. Tumers of the adrenal 
glands. 1. A modified air injection roentgen technic for demon- 
strating cortical and medullary tumors. dra. fnt, Med., 1939, 
64,1222-1238. 


fizmed by operative exposure through a ret- 
roperitoneal approach in 15 patients and 
by postmortem examination in two pa- 
Cents. 

A great deal of the success of the injec- 
t on of air into the perirenal space is due to 
tie technique of the procedure, and Cope 
and Schatzki have given in detail the 
technique which they have followed in ail 
cf the cases studied. The site of choice 
for injection of air into the perirenal space 
is the triangular fat pad below the kidney. 
The lower pole of the kidney rests in a mass 
of fat which lies between the anterior and 
posterior folds of renal fascia above the pel- 
vic brim. The presence of a ptotic kidney 
should first be excluded by palpatit 
-oentgen examination. They call асга 
го the meticulousness with which the tech- 
iique should be followed in order that thé 
vest results may be achieved and also to 
obviate the occurrence of any untoward 
symptoms. 

Not onlv the site of the injection but the 
depth to which the needle passes and the 
volume of the injection together with the 
rate of injection and the pressure used are 
of importance in the success of the pro- 
cedure. 

Cope and Schatzki call attention to the 
technique which they used in avoiding cer- 
tain possible complications, namelv, air 
embolism, and the possibility of the inser- 
tion of the needle into the kidney substance 
producing a hematoma of the renal capsule 
and also the avoidance of passing the 
needle into the adrenal gland itself thereby 
producing a hematoma of this gland. The 
danger of these complications 1s considera- 
bly lessened by introducing the needle at 
the site as selected by Cope and Schatzki, 
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namely the lower rather than the apper 
portion of the renal space. With the ew 
pressure and the slow rate of injector. of 
the air pain is minimized. Following the m- 
jection of the air the patient is askec to 
walk around for at least half an hour. Trey 
have found it unnecessary in their tsch- 
nique to massage the loin. In the majccity 
of cases a complete diffusion of the ar and 
better visualization of the organs were cb- 
tained after twenty-four hours. It is neir 
practice to take one set of films withir an 
hour after the injection and a second set 
twenty-four hours later; anteroposter:or 
and lateral views are taken at each tine. Ix 
is unnecessary to have any special prepara- 
tion of the gastrointestinal tract except 
that the colon should be clean. They Fave 
found it advantageous in a study of the 
lateral films to inject the air on one sideat a 
time and they have allowed a wee: to 


elapse between injections. In this lerg-h of 


time practically all of the air previousl- in- 
jected has been absorbed. In their seudy 
they found that the normal adrenal g aad is 

Ways visualized on the roentgeno- 
5 after the injection of air; however, 
when outlined in its variety of shzpes it 
conforms closely to the gross anatcn-y of 
the adrenal gland as seen at operaticn or 
autopsy. The left gland is generally -lon- 
gated; the right, pyramidal. 

One difficulty of interpretation is caised 
by superimposed irregular shadows ca:t by 
the fat and connective tissue surroarsting 
the gland. The densitv of the shadcw cast 
by the normal adrenal gland is ordinarily 
greater than that cast by surrounding tis- 
sues but is of less density than the upper 
pole of the kidney. 

In their experience the anteropcsterior 
films give the most satisfactory results and 
they have in some of their studies used in- 
travenous pyelographic media simal-ene- 
ously with the air injection. 

This method of examination is of 2casid- 
erable importance in the visualizaticn of 
small tumors not shown by other means 
and it is is also of value in the exclusion of 
the adrenal glands as the primary scu:ce of 
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disease by demonstrating normal gland 
shadows. t is an aid in demonstrating bi- 


lateral hyperplasia of the adrenal glands 
and in тзе cifferential diagnosis of shadows 
in the der renal area which have been mis- 
taken for umors of the adrenal glands. 

In corventing upon the usefulness of 
such a 57»cedure, Cope and Schatzki call at- 
tentior tc zhe dangers which may follow 
the inj сюз of air into the perirenal spaces 
or into the sody cavities, but with the safe- 
guards which they have outlined they be- 
lieve it is a nethod which can be used on an 
ambulazo-y patient. In the 163 separate 
injections there have been no fatalities and 
no sigrs cf air embolism. The only compli- 

cation: in heir series occurred in the first 
twenty esses in which the site of injection 
recomoremced in the literature was used. 
They «mpnasize an important point in 
their tech que, namely, that there is such 
a variztcn in the anatomy of the individu- 
al pater ts that no actual measurements so 
far as depth to insert the needle is con- 
cernec can be followed. One nfüst perforce 
have & rgical judgment in utilizing such a 
procecu-e -ogether with a complete knowl- 
edge c the anatomy and above all the posi- 
tion c che needle itself must be carefully 
checked before air is injected. 

In git of safeguards, perirenal insuffla- 
tion is not recommended without reserva- 
tion ard i should be used only in those 
cases n waich there is a definite suspicion 
of dis-ase of the adrenal glands or tumors 
in that arca. The danger of the method is 
also noted in a recent report by Weyrauch? 
of a case i1 which death occurred from air 
emboism following perirenal insufflation. 

The medified technique of Cope and 
Schat=<i tends to lessen the dangers in the 
emplev ent of this method for the diagno- 
sis of der renal tumors and at the same time 
adds trerendously to our diagnostic ar- 
mamcn-ar um by enabling us to recognize 
these *:raers earlier in the course of the dis- 
ease end ia certain cases to obviate the ne- 
cessit: > surgical exploration. 

? Wey-suci, 


perirena. ons: 
653. 


Alenry M., Jr. Death from air embolism following 
fEation. 7. dm. М. Ass., Feb. 24, 1940, 774, 632- 





Editoria s 





MARCH, 1940 


HOWARD EDWIN RUGGLES 
1886-1932 


T THE height of his meteoric career 
on December 28, 1939, in his country 
home near San Francisco, there quietly 
passed to his rest the "Dean" of Roent- 
genology of the Pacific Coast, Howard Ed- 
win Ruggles. 
He was born in San Francisco and re- 
ceived his Bachelor Degree from Stanford 


University in 1907 and his Medical Degree 
from Harvard Medical School. He returned 
to San Francisco in 1913 and spent the rest 
of his life in that city except for the time he 
so gebly served his country as Captain at- 
tached to Base Hospital No. 30 during the 
World War. His first appointment of roent- 
genologist to St. Luke's Hospital was 
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quickly followed by an appointment to the 
Staff of the University of California Medi- 
cal School where he rose to the raak of 
Clinical Professor and head of the Depart- 
ment of Roentgenology. At the time of ais 
death, besides the above mentioned zp- 
pointments he was Chief Consultant зо the 
Southern Pacific Hospital, Shriners Has- 
pital, Children's Hospital, and the Uaicr- 
sity of California Service at the San Fran- 
cisco Hospital. 

In 1918 he collaborated with his beloued 
friend and teacher, George Holmes. of 
Harvard in the publication of a tex? in 
roentgenology which has had man- edi- 
tions and is now a standard text for most 
colleges in America as well as abroad. 

In 1936 he collaborated with Miley Wes- 
son in a book on urological diagnosis. 

He was a member of the San Fraacsco 
County Medical Society, California State 
Medical Society, the American Medical As- 
sociation, and of the American Roenwen 
Ray Society which he loyally servec as 
Vice President, member of the Execurive 
Coungfl, and at the time of his deatn sas 
Caefirman of the Publication Сотта вее. 

With a rapier-like mind, skillful Lands, 
and a dynamic personality, no man has тай 
a greater influence on the advancemert of 
roentgenology than Howard Ruggles. 

He was a master technician and wes azv- 
er content with anything but the best in 
the diagnostic value of his roentgenograms. 
His diagnostic ability was uncanny, sw ft, 
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and suce, and as a teacher he was unex- 
celled. The first practical tilting fluoroscope 
gles Sinus Device were children 
ai» and he developed one of the 
methods of successful moving 





earliest 
roentgenograms of the heart and that in 
the das of inefficient tubes, slow screens, 
and files. 

He :ared little for competitive games 


and his only interest in sports was in back- 
ing the football team of his alma mater, 
Stanfo-d, and this he did most strenuously. 

His principal hobby was photography 
and hs ccilection of moving pictures in 
color cf the South Seas excel the profes- 
sional :ravslogues and were a source of de- 
light te his any friends. 

He was always most generous in his aid 
to the -ounger medical men and gave many 
a young roentgenologist his first step up the 
ladder «f success and throughout our land 
аге met prominent roentgenologists who 
are indeotsd to Howard Ruggles and to 
them Ге is still the "Chief." 

The tigi plane that roentgehology holds 
in the mecal world, particularly on the 
Pacific Coast, is due in great measure to the 
inspirat on, patience, and untiring energy 
of Ножан 

He Eved not in vain. Because of him our 
profession and our lives are so much richer 
and fuir that we can have faith that an- 
other «ch as he may come. 

Liovp Bryan 
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LOUIS S. WEAVER 
1877-1940 


N A мога where men have done much 
and have much yet to do, we pause at 
times to render praise to those who have 
led in these accomplishments. Today we 
pause in memory of Dr. Louis S. Weaver, 


truly a man who accomplished much of 


work and play and service during his short 
span of life. The many types of his services 


are revealed by his activities. For many 
vears he served on the York Hospital Staff, 
being Chief Surgeon for the past eight 
vears. He was a charter member of the 
American Roentgen Ray Society; a mem- 
ber of the American College of Surgeons; 
past president of the York County Medical 
Seciety; past president of the York Medical 


. 
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Club; past president of the York Lions 
Club. He was a member of the York Reere- 
ation Board; of the York Welfare Board; 
the York Chamber of Commerce and of the 
Boy Scout Council. He served six years zs а 
City School Director. A veteran of the 
Spanish American War and of the Werld 
War, he served as Commander of the York 
Post No. 127, American Legion. He was a 
regular attendant at Church. He was a 
trustee of Gettysburg College; anc a 
charter member of his college fraternty, 
Phi Kappa Psi, in which he was intensely 
interested. An athlete, he was once City 
tennis champion. 

He worked hard, he played hard. His 
honesty and his steadfast support of his 
friends characterized this man. With him, 
a proposition was either right or it was 
wrong; one always knew where he stooc on 
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all masters requiring a decision. Such an 
attitud= ~equ-red courage, but brought in- 
ward р=асе, Fe had a zest for work but did 
not maze zzin his god; he remembered the 
contrib: tiors of the past in science and in 
progress, but ae was not enslaved by tradi- 
tion. Не hac religious interests, without be- 
coming соо far removed from the practical 
world. 4 s surgical skill, technique, and en- 
durance were recognized by all who knew 
him. 

He Ezves three children, Kathryn, 
Frank ard Louis. His wife, Romaine, pre- 
ceded E: ia death several years ago. 

We sx miss his cheerful manner, his 
judgment, and his surgical skill. His place 
will be tard tp fill. Our profession truly has 
lost on? ot 175 most distinguished men. 
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MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 

American Roentcen Ray Society 
Secretary, Dr. С. В. Peirce, Royal Victoria Hospital, 
Montreal, Canada, Annual Meetisg: Hotel Statler, 
Boston, Mass., Oct. 1-4, 1940. 

AMERICAN COLLEGE oF KaproroGv 
Secretary, Mac F. Cahal, {до N. Michigan Ave., 
Chicago, HI. Next Annual Meeting: Commodore Hotel, 
New York City, June 12, 1940. 

Section on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annua! meeting: New York City, June 10-14, 1940. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medieal Arts Bldg., Syra- 
cuse, N. Y. Annual meeting, 1940: To be announced. 

RADIOLOGICAL Section, BALTIMORE Crer MEDICAL SOCIETY 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets 
third Tuesday each month, September to May. 

Rapro.ocicaL Secrion, Connecticut Mepicat SOCIETY 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets twice annually in May and September. 

Secrion on RapioLocy, Illinois State Medical Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Ш. Next meeting Peoria, Hl, May 21-23, 1940. 

RapioLoGicAL Secrion, Los ANGELEs Co. Мер. Soc. 
Secretary, Dr. Wilbur Bailey, 2007 Wilshire Blvd., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at County Society Building. 

RADIOLOGICAL SECTION, SouTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Brooktyn Roentoen Ray Society 
Secretary, Dm L. J. Taormina, 1093G tes Ave., Brooklyn, 
N.Y. Meets monthly on first Tuesday, October to April. 

BurrALo RaptezocicAL ЅОСІЕТҮ 
Secretary- Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N, Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host, 

Cuicaco ROENTGEN SOCIETY 
Secretary, Dr. C. J. Challenger, 3117 Logan Blvd. Meets 
second Thurscay of each month October to May inclu- 
sive at the Hotel Sherman. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincin- 
nati, Ohio. Meets third Tuesday of each month, Octo- 
ber to May, inclusive. 

CLEVELAND RADIOLOGICAL Society 
Secretary, Dr. Н. A. Mahrer, то Carnegie Ave. 
Meets at 6:30 р.м. at Mid-Day Club rooms on fourth 
Monday each month, October to April, inclusive. 

Denver Raptozocican CLuB 
Secretary, Dr. P. R. Weeks, £20 Republic Bldg., Denver, 
Colo. Meets third Friday of each moath. 

Derroir RogNTGEN Ray Амр RADIUM-SOCIETY 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on 4rst Thursday from October to May, at 
Wayne County Medical Society Buiiding. 

FLORIDA Stare RADIOLOGICAL SOCIETY 
Secretary, Dr. J. N. Moore, 210 Professional Bldg., 
Ocala, Florida. Meetings in May and November. 

Georgia RADIGLOGICAL SOCIETY 
Secretary, Dr. К, C. Pendergrass, Prather Clinic Bldg., 
Americus, Ga. Meets in November aad at annual meet- 
ing of Medical Association of Georgia in the spring. 

иллхоз RADIOLOGICAL Society 
Secretary, Dr. Wm. DeHollander, S: John’s Hospital, 
Springfield, H. Meetings held quarterly, on the fourth 
Sunday of the month. 

Inpiana ROENTGEN SOCIETY 
Secretary, Dr. C. C. Taylor, 23 E. Око St., Indianapolis, 
Ind. Meeting held the second Sunday in May annu- 
ally. 


Kentucky RaptoLogicat Sociery 
Seeretary, Dr. J. C. Bell, 402 Heyburn Bldg., Louisville. 
Meets annually in Louisville on third Sunday afternoon 
in April. 

Lene Istanp Rapio.ocicaL Society 
Secretary, Dr. Marcus Wiener, 1430-48th St, Brook. 
lyn, N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 р.м. 

MICHIGAN AssoctaTIoN or RoENTGENOLOGISTS 
Secretary, Dr. C. S. Davenport, St. Lawrence Hospital, 
Lansing. Three meetings a year, Fall, Winter, Spring. 

MaLwAUKEE Roentcen Ray Sociery 
Secretary, Dr. 1. 1. Cowan, Mt. Sinai Hospital, Mil. 
waukee, Wis. Meets monthly on first Friday at Uni- 
versity Club. 

Manwesora RADIOLOGICAL SOCIETY 
Secretary, Dr. J. P. Medelman, 572 Lowry Medical Arts 
Bldg., St. Paul. 

NzBkASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bidg., Omaha, 
Nebr. Meets third Wednesday of each month, at 6 р.м., 
at either Omaha or Lincoln. 

New Емсілхр Roentcen Ray Society 
Secretary, Dr. А. О. Hampton, Massachusetts General 
Hospital, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

R~DIOLOGICAL SOCIETY or New Jersey 
Secretary, Dr. W. J. Marquis, 198 Clinton Ave, Newark. 
Meetsannually at time and place of State Medical Society. 
Mid-year meetings at place designated by president. 

Nzw York Roentcen Socrety 
Secretary, Dr. R. D. Duckworth, 170 Maple Ave., White 
Plains, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:00 P.M. 

NextH Carona Roentcen Ray Socrery 
Secretary, Dr. Major Fleming, Rocky Mount, N, С. An. 
ual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at placedesignated. 

CrNTRAL New York Roentcen Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syra- 
сизе, Three meetings a year—January, May, November. 

Paciric Roenrcen CLuB 
Secretary, Dr. L. Н, Garland, 450 Sutter St., San Fran- 
sisco, Calif. Meets annually, during meeting of Cali- 
ornia Medical Association. 

PENNsYLvANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport, 
2a. Next annual meeting, Hershey Hotel, Hershey, Pa., 
May 17-18, 1940. 

PHILADELPHIA ROENTGEN Ray Sociery 
Secretary, Dr. В, К. Young, Temple University Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 P.M., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

Pi-rspurGH ROENTGEN SOCIETY 
Secretary, Dr. Н. W, Jacox, 4800 Friendship Ave., Meet- 
ngs held second Wednesday each month, 4:30 P.M., 
*)ctober to June at various hospitals. 

RcceugsrER Roentcen Ray Society, Rocnester, N. Y. 
Secretary, Dr. S. C. Davidson, 277 Alexander St., Meets 
en second Thursday from October to May, inclusive, 8 
>.м., Rochester Academy of Medicine Building. 

Sr Louis Society or RADIOLOGISTS 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets fourth Wednesday of October, January, March 
and May, ata place designated by the president. 

Sax Francisco Raprotocicat Society 
Secretary, Dr. L. Н, Garland, 450 Sutter St., San Fran- 
zisco. Meets monthly on first Monday at 7:45 P.M., 
alternately at Toland Hall and Lane Hall. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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Sourn САком мА X-Ray Society 
Secretary, Dr. Hillyer Rudisill, Jr, Roper Hosptali, 
Charleston. Meets in Charleston on first Thurséa- in 
November, also at the time and place of South Ce-clina 
State Medical Association. 

TENNESSEE RADIOLOGICAL Society 
Secretary, Dr. F. B. Bogart, 311 Medical Arts Bldg. 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 

Texas RADIOLOGICAL Society 
Secretary, Dr. L. W. Baird, Scott and White Hoep tal, 
Temple, Texas. Next annual meeting, January 18, 1941, 
Sherman, Texas. 

Jniverstry or MICHIGAN DEPARTMENT ОЕ RoEN-CEN- 
OLOGY Starr MEETING 
Meets each Monday evening from September to Jane, 
at 7 p.m. at University Hospital. 

University ок Wisconsin RADIOLOGICAL CoNFERE-CE 
Secretary, Dr. E. А. Pohle, 1300 University Ave., fadi- 
son, Wis. Meets every Thursday from 4:00-5:0c€ F.M., 
Room 301, Service Memorial Institute. 

Virainta RADIOLOGICAL SOCIETY 
Secretary, Dr. V. W. Archer, University Hospital. Uni- 
versity, Va. Meets annually in October. 

WASHINGTON $тАТЕ RADIOLOGICAL SOCIETY 
Secretary, Dr. K. J. Holtz, American Bank Bldg.. Seattle. 
Meets fourth Monday of each month at the C sbege 
Club, Seattle. 





Cuga 


SocigDAD CunANA DE RapioLoGia v FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, Villuendzs 64, 
Havana, Cuba. Meets monthly in Havana. 


British EMPIRE 


Вагтіѕн Insrrrute or RADIOLOGY INCORPORATED. WITH 
THE RÖNTGEN SOCIETY 
Meets monthly on third Thursday, from Novemlzr to 
June inclusive, at 8:15 р.м., 32 Welbeck St., Londer. 
Section or RaprotoGv or THE Rovar Socrer oF 
Mepicine (СохғіхЕр to Mepicat MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:15 p.m. at the Royal Society of Medicine, 
1, Wimpole St., London, W. 1 
Facurry or RADIOLOGISTS 
Secretary, Dr. Barbara M. Key, 
W.1, England. 
Section or RaproLoGv AND MEDICAL ELECTRICITY, AUS- 
TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sprey, 
New South Wales. 
RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
Brirish MEDICAL ASSOCIATION 
Secretary, Dr. Keith Hallam, St. George's Hosaital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Eleets 
monthly from March to Nov. incl. for scientific discussion. 
CANADIAN Association or RADIOLOGISTS 
Secretary, Dr. A. С, Singleton, Medical Arts Bldg To- 
ronto, 5, Ontario. 
Section or RaptoLocy, CANADIAN MEDICAL Associst:on 
Secretary, Dr. C. M. Jones, Inglis St., Ext., Halifax. N.S. 
RADIOLOGICAL Section, New ZEALAND BRITISH MEGICAL 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercargill, New Zea. 
land. Meets annually. 


32 Welbeck St., Losdon, 


CONTINENTAL EUROPE 

Bercian Sociery or ROENTGENOLOGY 
Secretary, Dr, J. Boine, Avenue des Ailiés, 134, Lo. vain 
(Belgium). 

Meets monthly on second Sunday at d'Egmonds Р. Лесе, 
Brussels, except in the summertime. 

SOCIEDAD ESPANOLA DE RADIOLOGIA v ELECTROLOGI= 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7, Metrid, 
Spain. Meets monthly in Madrid. 

Soctkré ne RapiotocrE MÉDICALE DE FRANCE 
Meets monthly on second Tuesday, except daring 
months of August and September, 12 Rue de Seine, Faris. 

SociÉré Sursse pe RADIOLOGIE (SCHWEIZERISCHE Ejwr- 
GEN-GESELLSCHAFT) 


Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
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Secretzry Сот German language, Dr. Scheurer, Molz- 
gasse.Fiel Meets annually in different cities. 
ca SE D’ELECTROTHERAPIE ET DE RADIOL- 





Meetsgraoz Ну › on fourth Tuesday, except during month 
of Auzust and September, 12 Rue de Seine, Paris. 

ASSOCIATION: OF GERMAN ROENTGENOLOGISTS AND RADI- 
OLOGI-ES кч LZECHO-SLOVAKIA 
Secretzry, Gr. Walter Altschul, 
Prague, р.з 

Degurscsr Eda rsen-GeseLiscuarr (GESELLSCHAFT FUR 
RÖNTENEUNDS UND STRAHLENFORSCHUNG) 

Meets arriafly in April, alternating one year in Berlin, 
one year ia some other German city. Meets in additio 
every two vears with the Gesellschaft deutscher Natur. 
forscher umd Aerzte. 

Permesrent Secretary, Professor Dr. Haenisch, Klopstock- 
strasse :o, Hamburg, Germany. 

Süp- охо WESTDEUTSCHE RÓNTGENSELLSCHAFT 
Meetszmnnzaly in different cities. 

Nord- очо Gscpzurscug RÓNTGENGESELLSCHAFT 
Meets annzaly in different cities. 

Duren 3ecizre or EtgcrROLOGY AND RoENTGENOLOGY 
Holds. tso meetings а year in Amsterdam, one in the 
Spring, aac one in the fall. 

SocigrA 1 7а гта RapioLocta MEDICA 
Secretar», «1. Fonzio, University of Turin, Prof. Turin 

SOCIETATEA XCMaNA DE RADIOLOGIE SI ELECTROLOGIE 
Secretary, Jt. Oscar Meller, Str. Banul Márácine, 30, 
S. L, Becuresti Roumania. 

Meets. sezend Monday in every month with the ex- 
ceptios: and August. 

An RUSU AN EozwrGEN Ray ASSOCIATION, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Кайо ояу, 6 Roentgen St. 

Secreterses, Urs. S. А. Reinberg and S. G. Simonson. 
Meets.anacaBiy 

Lenincrao bozsrGEN Ray SOCIETY e 
Secreteries, Ers S. С. Simonson and С. A. Gusterin. 
Meets raor chiy. first Monday at 8 o'clock State Insti- 
tute œ Rcentgenology and Radiology, Leningrad. 

Moscow ÉKors^czwN Rav Society 
Secretaries, Dis. L. L. Holst, A. W. Ssamygin and S. T. 
Konobe;evsks. Meets monthly on first Monday at 
8 o'clock. 

PorisH Состу oe RapioLocv 
Secreters, т. Jan Kochanowski, 45 Gornoslazka St., 
Warsaw. Vieets annually. 

Warsaw Secrion, Potisn Society or RapioLocv 
Secreta, Wr. В. Krynski, 11 Zielna St. 

Meets эзсе a month except in the summertime. 

ScaNDIN..vIA& RGENTGEN SOCIETIES 
The Scand avian roentgen societies have formed a Joint 
association. celled the Northern Association for Medical 
Radioi»gr, meeting every second year in the different 
countrees Ezlenging to the Association, Each of the fol- 
lowingssoci- with exception of the Denmark Society, 
meets -ver- second month except in the summertime: 

Soctety 9° MroreaLt RADIOLOGY IN SWEDEN 
Meets r о Seockholm. 

Society 9° MEDICAL RaproLtocy iN Norway 
Meets ог Пак. 

Society Э EoteAL RADIOLOGY iN DENMARK 
Secretas, Br. G. Biering, Copenhagen. 

Meets Fe second Wednesday of each month from 
October тс aly in Copenhagen, at 8 o'clock in the 
State Insti arte cf Roentgenology. 

Society эт MexeaL Rapiovocy IN FINLAND 
Meets  -Elsinzfors. 

Vienna ZogrveEs Society 
Meets frst V'ecnesday of each month, at 6:30 P.M. at 
Zentra:-RSatger Institut des allgemeinen Krankenhauses 
Alserstrasse 4 


German University, 




















































ORIENT 
JAPAN XE лү ÅSSoCIATION 
c/o Ostaopecic Surgery, Tokyo Imperial University. 
ru v.n April. 
Кіхкі RészvzaEN-ABEND SOCIETY 
Directer, Dr Prof. Taiga Saito, Ogawaoike Tyoto 
Japan. Meets bi monthly on third Sunday. 
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BULLETIN OF THE ENTER- 
SOCIETY COMMITTEE 
FOR RADIOLOGY 
THE MODERN HOSPITAL “ND ITS 
RELATION TO THE PRACTICE 
OF MEDICINE 


During the past twentv or thirty vears 
there have been rapid and extersive changes 
in the traditional function of the hospital 
in its relation to the practice of medicine 
and the delivery of medical care to the 
American people. 

A much larger portion of sick patients 
are cared for in the private general hospital 
today than was tie case a generation ago. 
Out of every dollar spent for medical care 
in this country approximately twenty-four 
cents goes to pay a hospital bill, either in 
private or government hospitals! This rep- 
resents a cost of about 656 million dollars 
per year, of whica 300 millioa is provided 
by taxes, 302 million by patients’ fees, and 
the remainder by contributions and endow- 
ments.* The cost of hospitalization as a re- 
sult of illness is a; most as high as the total 
cost for private physicians’ services during 
a given year. About 36 per cert of the total 
families in the United State: require the 
services of a physician in an average year 
but only 20 per cent of the тога] have at 
least one hospital case.’ Less than ṣo per 
cent of all family illnesses are hospitalized, 
yet the costs for hospitalization alone in 
these cases equals the entire expenditure 
for all illnesses of the entire family in an 
average year,’ Half the famil» bills for ill- 
nesses goes fcr hospital care, but in any one 
year only one person in fifteen has hospital 
care.? 

The cost of medical care in America, 
therefore, is very largely a cost for hospital 
care. That this letter cost is entirely justi- 
fied is a matter open to serious question. A 
number of factors has contributed to the 

! Medical Care for the American People. Committee on the 
Costs of Medical Care, p. 15. 

? Economic Problems of Medicine, Christie, p. 61. 

з Economic Aspects of Medical Services, University of Chicago 
Press, p. 6. 


* Fundamental Facts or the Costs of Medal Care, Falk, p. 13. 
* Doctors, Dollars and Disease, Foster, p. | s. 
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increased use of hospitalization and the 
comsequent increased cost of sickness. 
Many qualified students of the question de- 
clare that there is too much hospitalization, 
anc. that many patients subjected to the 
expensive facilities of the hospital could 
well be cared for in their own home. Three 
fac:ors are responsible for this alleged over- 
hospitalization. Doctors have referred their 
patients to the hospital because it was more 
corvenient for the doctor to render his 
services there, patients have demanded 
thet they be admitted to the hospital when 
they could just as easily have been treated 
in their homes, and hospitals have en- 
couraged the use of their facilities with an 
occasional disregard of the need of the pa- 
tieat for those facilities. 

"Whether deliberately or not, current 
terdencies on the part of hospitals find 
their keynote in the first recommendation 
made by the Committee on the Costs of 
Medical Care. In 1929 the Committee 
recommended that medical care be fur- 
nished by groups, organized around a hos- 
pital.® Thus the hospital becomes the dom- 
inent factor in the delivery of medical 
services. The importance of the traditional 
fanily doctor as the prime figure in an ade- 
quate health program is obscured in a trend 
toward institutionalized medicine with the 
hospital as the central figure. 

Steps toward this goal were made when 
hospitals. began the operation of pay 
clinics and out-patient departments in 
competition with the private physician’s 
off ce. Abandoned was the old concept that 
out-patient services and part-pay clinics 
sheuld be maintained only in teaching in- 
stitutions where patients should be used 
for clinical material. Further steps were 
taken when the "middle rate" plan was 
adopted by a number of hospitals, in which 
patients were admitted on an adjusted fee 
basis including not only the hospital bill, 
bet the bill for medical care as well. Other 
hespitals instituted “flat rate" or "all in- 
clusive" plans under which a patient could 


5 Medical Care for the American People, Committee on the 
Corts of Medical Care, p. 169. 
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be admitted to the hospital for diagnostic 
services and pay a flat fee coverirg the 
complete cost for medical services an 1 hos- 
pital facilities. Still further and more radical 
steps were taken when hospitals begen the 
sale of insurance plans which offered as 
benefits not only the use of the ph :sical 
facilities of the hospital, but the servi-es of 
medical specialists as well. 

Income from endowments and contr; bu- 
tions was sharply curtailed after 1929 The 
7,000 hospitals in this country repres-nt a 
capital investment of more than 3 b Шоп 
dollars, with about 22 million added each 
year for expansion’ and the interes: on 
these investments plus other fixed chzrzes 
created a difficult problem in finance. Jos- 
pitals began to cast about for some new 
source of revenue to take the place o£ de- 
creased endowment income. 

Group hospitalization insurance present- 
ed itself as a happy solution for the рсоЬ- 
lem, so far as hospitals were conceraed. 
Started as an experiment by one hosy ital 
in Dallas in 1927, the idea gained little at- 
tention until hospitals began to feel the 
pinch. of depression. Then it began a vide 
and rapid growth. 

Less than 65 per cent of the beds in npn- 
governmental hospitals are normally ocza- 
pied,® yet fixed charges remain about -he 
same regardless of the number of ocn- 
pants. So even if hospital insurance in- 
creased the number of patients, the steæty 
annual income from insurance premiums 
would provide the new and necessary гете- 
nue. 

If hospitals had stopped with the estzb- 
lishment of insurance plans for hospitaliza- 
tion there would have been little objection 
from the medical profession which has 
guarded so zealously the traditional system 
of American medicine. But, unfortunate’, 
a number of hospitals went still farther “c 
secure new revenue. Ostensibly operated cn 
a non-profit basis, they began to adopt the 
rôle of a middle-man in the delivery of ce~- 


7 Economic Problems of Medicine, Christie, р. бо. 
$ Medical Care for the American People, Committee on t e 
Costs of Medical Care, p. 26. 
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tain medical services to realize a profit on 
the services. of physicians. Out-patient 
clinics “er pay patients began to grow. 
Hospitals began to compete with private 
phys cians offices. Pathologists and radiolo- 
gists working in the hospital found them- 
selves competing with themselves in their 
private offces and with their colleagues. 
Freqxaeazlv the department of radiology or 
pathclogv was operated in such a manner 
that г 'a7ge portion of the fees patients paid 
for taese medical services were diverted 
into tae hospital treasury to meet the inter- 
est съ ouilding investments and other 
charges. 

Hex гтатк< a radical departure in the 
forme- »ouition of the private non-profit 
hospital эп the medical picture. Doctors 
had aava.s regarded the hospital as a spe- 
cially equ spoed hotel where patients, who 
could æt be satisfactorily treated in their 
own h»me, could be hospitalized. Now the 
hospiti. was beginning an invasion of the 
medical 1214, and assuming the position of 
a commercial entrepreneur by mterjecting 
itself between a doctor and his patient, de- 
mandirg its »ortion of the fees passing be- 
tween the patient and his doctor. Many 
hospitals eəl ected premiums under insur- 
ance contracts providing not only hospital- 
ization bu- tae services of physician, radi- 
ologists zn 1 pathologists as well. 

So tke ones of difference were clearly 
drawn. Fh: medical profession has come to 
the reabza ton that further encroachments 
on all t>pes of medical practice are almost 
sure to *xErw unless hospitals can be pre- 
vailed vpo to abandon this unfortunate 
course, “etern to the business of hospitali- 
zation, «ni leave the practice of medicine 
to privace physicians. 

The medeal profession has long main- 
tained zhat the institutionalization of 
medical cractice or the application of the 
principles o` sccialization would result in a 
lowering 5f the quality of medical care 
available t> the American people. Taking 
cognizan-e 3f the gradual trend toward 
such а cond sicn through encroachment of 
hospitals upon the field of private medical 
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practice, the Judicial Council o* the Amer- 
ican Medical Association at rhe annual 
meeting in 1936, issued a strong statement 
to the effect that: 


... Et would seem that in this time of extensive 
changes in hospital economics the point had 
arrived at whech further marrisges between 
hospitals and staff physicians thar make the 
doctor of medicine the servant o: the hospital 
should be stopped and a series ог attempts at 
divorce among marriages that have already 
taken place should be instituted. Our accepted 
ethical principles are adequate at the present 
time and Hospitals would be of invaluable 
assistance. It is not an impossible task but will 
need a militant local and nationa. ethical spirit 
behind it and a frowning on these individuals 
in the profession who on personal grounds do 
not object to the zradual subjugation of the 
medical profession in the growsh of hospital 
domination.’ 


The Code of Ethics of the American 

Medical Association provides that: 
It is unprofessional for a physician to dispose 
of his profgssional attainments or services to 
any lay body, organization, group of in- 
dividuals, bv whatever name called, or however 
organized, under terms or conditions. which 
permit a direct profit from the fees, salary or 
compensation received to accrue to the lay 
body or individual employing him. Such a 
procedure is beneath the dignity of professional 
practice, is unfair competition with the pro- 
fession at large, is harmful akke to the pro- 
fession of medicine and the welfare of the 
people, and is against sound public. policy.'® 

In this manner the conflicting viewpoints 
of the mecical profession aad the hospital 
group 15 denned. 

The fears of the medical profession in 
this regard are fully justified bv recent 
statements appearing in hospital publica- 
tions. These statements evidence a com- 
plete disregard of the deswes and recom- 
mendations of the medical profession. 
Кереагеа у, statements have appeared 
that hospital service includes radiological, 
anesthesiological and laboratory services; 
that the hospital depends upon the profits 

7. Am. МЇ. Ass., 3936, 706, 1197. 


н Principles of Medical Ethics, American Medical Association 
I > ` 
резо. 
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from the operation of certain medical de- 
partments to maintain the hospital and in- 
crease its income; that the services of the 
clinician, the surgeon, the pathologist and 
the -adiologist, as well as the nurse, are a 
part of the hospital and are services to be 
provided by the hospital free from the dic- 
tation of medical men. 

Practically all States in the Union have 
enacted statutes prohibiting the practice of 
mecicine by corporations. Similar statutes 
prevail prohibiting the corporate practice 
of law, dentistry, and other learned profes- 
sions. These laws have been passed for the 
sinple reason that the practice of the 
lea-ned professions by artificial legal enti- 
ties would not be to the best interest or 
we fare of the people. Hospital corpora- 
по л are artificial entities and it is hard to 
understand why the same reasoning should 
no: be applied in their case. The public 
wc uld surely suffer as the result of this kind 
of corporate practice the same as it would 
in the case of non-hospital corporations. 
The type of organization is relatively im- 
material. In any case the traditional and 
indispensable personal relationship be- 
tween a doctor and his patient will be de- 
stroyed or injured under such conditions. 

It is true that the authofity of the com- 
топ law is not clear upon the question of 
the corporate practice of medicine by hos- 
pitzls. Although important decisions have 
been rendered by the Supreme Court in 
saveral states upholding the statute pro- 
Fibiting corporate practice, there seems to 
Ге a universal reluctance to apply such rul- 
iags to hospital corporations. The law, 
liowever, has traditionally lagged at least a 
generation behind the sciences, and the 
question involved here is a scientific one 
ind not a legal one. The important point to 
consider is whether the science of medicine 
will be preserved and advanced. The gen- 
eral opinion among medical men is that 
corporate practice, either by hospitals or 
any other kind of corporation, will hinder 
the progress of the science and practice of 
medicine. 

'The medical profession has found it nec- 
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essary to wage a militant battle against 
various forces which have during recent 
years attempted to override the opinion of 
medical men and bring about revolutionary 
changes in the form of medical practice in 
America. In the past the medical profession 
has looked upon the hospitals as its partner 
and ally in a relentless fight to preserve the 
practice of medicine from prejudicial in- 
fluences. 

It will be a great misfortune if the wn- 
selfish demands of the medical profession, 
standing on a firm realization of idealistic 
principles and scientific truths, be disre- 
garded by a former ally and friend and the 
hospital shall be found on the side of these 
dangerous agencies which would substivute 
their opinions regarding matters of health 
for the opinions of the doctor. 

The threat of hospitals in invadiag the 
field of medicine, upsetting the traditional 
relationships between physician and pa- 
tient, and supplanting free private eater- 
prise with regimented institutionalizetion 
is no less than the threat of other radical 
forces which the hospitals themselves nave 


denounced. 
Mac F. Санат, 


AMERICAN BOARD OF 
RADIOLOGY 


'The next examination to be concucted 
by The American Board of Кайо осу will 
be in New York City, June 7-9, вого, but 
the quota is practically filled for this ex- 
amination. We would therefore urge those 
who are anxious to be examined :his year 
to send their applications in immediately 
so that they may be scheduled for the ex- 
amination to be conducted in Bosten, Mass- 
achusetts, September 27-29, 1940. 

Address all communications to: Dr. B. 
R. Kirklin, Secretary, The American 
Board of Radiology, Mayo Clinic. Roch- 
ester, Minnesota. 

Following is a list of those who hawe been 
certified or granted additional certtication 
during 1939: 
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1. Abrams Бет. ап 3., Tuscaloosa, Ala., Radiology 


2, Ackermerm, Bred J., Oklahoma City, Okla., Roentgenol- 
















ogy. 
3. Algin, тли, Erdiana, Pa., Roentgenology 

4. Allen, E., Jr., St. Louis Mo., Radiology 
5. Almy, Rochester, N. Y., Roentgenology 
6. Andrew, Rochester, N. Y., Radiology 

F G., Macomb, HL, Radiology 

8. a Bombay, India, Radiology 

9 "oid E Stamford, Conn., Radiology 


, Cincinnati, ©., Therapeutic Radiology 


11. Barner: 
Los Angeles, С: il, Roentgenology 


то. Baltinzsme, 






2 ^, Buffalo, N. Y. , Roentgenology 
13 . Denver, Cola. Radiology 

14 St. Louis, T., Radiology 

1$ ] ew York, М. Y., Radiology 
16 møn R., Springfield, Mass., Radiology 






17. Bond 
18. Bonis 
19. Boswet, Pe 
20, Bracke, C 


B., Fort Worth, Te Roentgenology 
, New York, М. Y., Radiology 
k P., Montgomery, Ala, Radiology 


e Ja Sea attle, Wash., Diagnostic Roentgenol- 



















"gs 
. Ветк, E: 
. Brown, x 
Вгушл. Ме 
Bug 
. Buri 


» К., Asbury Park, N. J., Roentgenology 
n L. ‚ Sr, Chicago, NI, Radium Therapy 

‚ Montreal, Canada, Radiology 

rn P., Philadelphia, Pa., Radiology 

imes, E., Philadelphia, Pa., Radiology 

. Buter У 1 Ja Providence, R. L, Radiology 

Сағ, Giodys L., Hempstead, М. Y., Roentgenology 

‚ Carol E am Js Hot Springs, Ark., Radiology 

. Casaer зеп L. | Philadelphia, Pa, Radiology 

. Canik, M. Wi ashington, D. C., Radiology 

Chang, €, W iam, New York, М. d , Radiology 

. Cobes, bani W., New York, М. Y., Therapeutic Radiology 
. Coen, 3ea amin, Flushing, М. Y., а Roentgenol- 
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. 
. Taomas J., Hazleton, Pa., Radiology 
mes P., Washington, D. C., Radiology 
er. Gewrge, Jra University, Va., Roentgenology 
7. Ссозег Kooert W., Shreveport, La., Radiology 
8. Curczw ler, Francis, C., Toledo, O., Radiology 





39. eph J., Brooklyn, М. Y., Roentgenology 
40. Del, 1. Maxey, Gainesville, Fla., Roentgenology 
41. Delle, Eugene H., Presque Isle, Me, Diagnostic Roent- 














Asdrew H., Rochester, N. Y., Radiology 

chr, Arthur P., Indianapolis, Ind., Radiology 
et И зат]. Worcester, Mass., Radiology 

, Bernard 5., a lyn, М. Y., Radiology 

£, Edwin T., ка, West Va., Radiology 
Wham А. с Detroit, Mich. a Radiology 

. Eserstzin, Jacob, New York, М. Y., Roentgenology 

: > E. Latane, Richmond, ү ia Roentgenology 
», Charles, New York, N. Y., Roentgenology 
, Fhilip D., Camden, N. J., Radiology 

tohn H., Chicago, Ill, Radiology 

Allen, Rochester, Minn., Radiology 

ary Alice, San Francisco, Cal., Roentgenology 
Charles M., Tampa, Fla., Ra adiology 








56. Нотег W. , Pittsburgh, Pa., Radiology 

5 aries B., Johnstown, Pa., Roentgenology 

58. s Walter D., Johnson City, Tenn., Roentgenology 
59. ‚ D. Reed, Streator, Hi, Roentgenology 

60. Walter, Iowa City, la., Radiology 

61. | Wilbur R., Shreveport, La., Rac tology 

62.4 5 Arthur Wa, Greenfield, Mass., Diagnostic Roent- 


, Louisville, Ky., Therapeutic Radi- 





_ Peter E., Kansas City, Kans., Radiology 

з Pittsburgh Pa., Radiology 
, Grand Rapids , Mich. o Radiology 
р А Ар. A. Jr a Philade phia, Pa., Radiology 
69 Hotz, Garvey E, Dallas, Tex., Radiology 
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6g. Howard, Corbett E., Goldsboro, N. С, Therapeutic Radi- 34. Prince, Norman C., Amarillo, Tex., Roentgenology 
ology 34. Reed, Harold E , Washington, D. C. ‚ Radiology 
то. Howe, Martha E., New York, N. Y., Pherapeacic Radiology — 236. Reid, Edward K., Rome, N. Y, Di agnostic Roentgenology 
rim Humne, Irvin F., Jra Oak Park, Ei., Roentgenology #37. Rhinehart, B. ГЕ Little Rock, Ark., Roentgenology 
72. Hunter, Arthur F, New York, М. Y., Roentgenology 138. Richardson, Maurice L., Freeport, Hl, Roentgenology 
73. Jaffrev, George, Olean, N. Ү., Radiclogy 139. Roberto, Romeo, Yonkers, М. Y., Diagnostic Roentgenol- * 
74. Jelte, Safford A., Oakland, Ca. Raciolegy ogy 
75. Jenkins, I Warner: Waco, Tex., Rac tology 1.0. Roberts, Edward W. , Chicago, HE, Roentgenology 
76. Jenkins, William F., Columbus, Ga., Roentgenology at; Robilotti, James pr New York, N. Y., Di agnostic Roent- 
77. Jensen, Herman H., Minneapolis, Minn. , Radielogy genology 


78. Jimenez, Juan M. M., New York, N. Y., Radiology 22. Rodes, Charles B., Butte, Mont., Diagnostic Roentgenology 
79. Johnson, Roy W. “los Angeles, Cal., Re оо 43. Rogers, Frank T., Ann Arbor, Mich. Radiology 

хо, Johnston, Whyne А A Dubuque, la., Roentgeno'ogy 144. Rubin, J. 5. Jamaica, N.Y., Diagnostic Roentgenology 

кт. Kelley, Charles H., Wa hington, D. €. , Radiology 145. Sackett, George L., Cleveland, O., Radiology 














B2. Kellogg, Douglas S. Ft. Sam Houston, Te :x., Roentgenology 142. Scott, Harry A., Lincoln, Neb., алови Roentgeno! ogy 
83. Kestel, John L № aterloo, la., Diagnostic Roentgenologv 147. Senturia, Hym an К., Chicago, NL, Radiology 
84. Kirsh, Israel Е deba ies City, Utah, R liology 142. Sherman, Cyril F., Wichita; Kans, Roentgenology 


х5. Koenig, Edward C., Buffalo, N. Y., Ro 
86. Lake, William F., Atlanta, Ga., Коеп 
87. Landham, Jackson W., л, Ga., 







genclogy 14€, Sickel, Emanuel M., Lakewood, N. J., Diagnostic Roent- 
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to be issued as working standards to in- 
vestigators who may desire them. 

The standards under preparaten at 
present are: 


(1) Radium Standards 

(а) 100 сс. solutions sealed in 200 ce. 
Pyrex flasks containing tc^? and 
107! grams of radium їс be used 
as emanation standards either di- 
rectly or by subdilution. 

(b) § cc. solutions sealed in Pyrex 
ampoules containing 0.1, 0.2, 0.5, 
І.О, 2.0, 5.0, 10, 20, 50 апа 100 
micrograms of radium to be used 
as gamma-ray standards. 1? de- 
sired, these may be obtained in 
sets of 13 with two each of the 
0.2, 2, and 20 microgram :tand- 
ards. 


(2) Thorium Standards 
Sealed ampoules containing sub- 
limed ThCl,. These may be used 
in preparing standard -horium 
solutions. 
Directions for use will be furnished 
with the standards. 
(3) Standard Rock Samples 
The following rocks, grcund to 
pass 40-mesh screen and be re- 
tained on roo-mesh screer are 
available in 100 gram samoles. 
Quartzite (Virginia) 
Triassic diabase (Virginia 
Milford granite (Massechu- 


setts) 
Chelmsford granite (Masszchu- 
setts) 
Gabbro-diorite (Massachu- 
setts) 


Columbia River Basalt (Icaho) 
Bearea sandstone (Ohio: 
Dunite (North Carolina: 
Carthage granite (Missour: ) 
Carthage limestone (Missouri) 
Deccan Trap (India) 
Kimberlite (South Africz) 
These samples of rock will be analyzed 


for radium and thorium content and are in- 
tended for use as working standa-ds to 
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che-k methods used in extraction of radon 
and taxon from rock samples. They may 
be ased for direct fusion in the electric 
furrace or for carbonate fusion. 

Al of the above samples will be analyzed 
at = n zmber of laboratories equipped to 
male such measurements and ultimately 
certficases will be issued by the National 
Burzau cf Standards. This work is in prog- 
ress bat will require considerable time for 
its cometon so that final figures are avail- 
able ond» for a part of the samples at the 
present tine. 

Accucate knowledge of the radioactive 
content ef -he materials of the earth’s crust 
is of pri wary importance in many phases of 
geolegy, geophysics and cosmology. Relia- 
ble racinactive standards are also essential 
in stadies of radium and thorium poisoning 
and in biological and medical investiga- 
tione uzmg the technique of radioactive 
indicatcrs, or internal artificial radioactiv- 
ity tierapy. For the latter purposes cali- 
brated ztardard sources of 6-rays will be 
made available. 

It is beped that the standards which 
have been prepared by the Committee will 
provide adi workers in these fields with a 
comraor basis for comparison of measure- 
ments and ¿lso improve the accuracy of all 
measare sents of this type. It is likely that 
they wH kave other applications and the 
Commitee would appreciate hearing from 
interested persons who may desire similar 
standarcs for their work. The Committee 
is alse g ac to cooperate as far as possible 
in aicing :nzestigators to use these stand- 
ards то Ве best advantage and welcomes 
specife иэ 11еѕ regarding their use. It is 
urged tha- any suggestions regarding other 
desirable redioactive standards, not at 
presert avadable, be submitted promptly 
to the Comnittee. In particular, it will fa- 
cilitate the work of the Committee if those 
laboreteries and individuals which сап 
make us2 of these standards advise the 
Committee cf their probable requirements. 

Comm amications may be addressed to 
the Cha tran, Professor Robley D. Evans, 
Departmeat of Physics, Massachusetts In- 
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stitute of Technology, Cambridge, Massa- 
chusetts. 
L. К. Curtiss 
CLARK GOODMAN 
Arois F. Kovanik 
S. C. Linn 
C. S. Piccor 
Ковькү D. Evans 


CLINICAL CONFERENCE OF 
MID-WES"ERN RADIOLOGISTS 


The Fourth Annual Clinical Conference 
of Mid-Western Radiologists vas held at 
the Brown Hotel, Louisville, Kentucky, on 
February 9 and 10, 1940. Presentations on 
many subjects of interest to radiologists 
were made by some of the leading physi- 
cians of Kentucky. 

At the dinner meeting Dr. Мат Allen 
Pusey, of Ch cago, Hlinois, spoke on the 
subject “Reminiscences of my Early Ex- 
periences with the Roentgen Rzv." He pre- 
sented his offize record and case historv of 
the first pagient he had ever treated with 
the roentgen сау, this being dene early in 
the vear 1900. He spoke of his therapeutic 
experiences w th the roentgen rav in lesions 





CEES 


Society Proceecings, Correspondence and News Items 


MARCH, 1940 


of many types, many of which were un- 
doub-edly so treated for the first time. 

Dr Irvin Abell, of Louisville, Kentucky, 
then spoke on the subject “The Present 
United States Public Health Program.” 
In prefacing his major presentation he 
paid a glowing tribute to the radiologist. 
He sooke of his great importance in the 
general field of medicine and of the many 
contributions to medical progress that had 
been made by radiologists during the last 
forty years. He also commended radiolo- 
gists in general for the work that they were 
doing in preserving their specialty and for 
their defense against the attempted in- 
roads of so-called Social Legislation. He 
then gave a remarkable summary of the 
legis ative activities of our Government in 
the ied of medicine during the past six 
vears, together with a summary of the leg- 
islat on now before the Congress. 

D-. C. A. Good, of the Mayo Clinic, in 
behzlf of Dr. B. R. Kirklin, invited the 
Соп егепсе to meet in Rochester, Minne- 
sota, next vear. The invitation was ac- 
cepted by the Conference. 


J.C. Bein 


PAR 
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Curonic Diseases OF THE ABDOMEN: A Diag- 
nostic System. By C. Jennings Marshall, 
M.S., M.D. (L ond. J; F .R.C.S. (Eng), Sur- 
geon, Charing Cross Hospital and Vietoria 
Hospital for Children; Surgical Consu tant, 
L.C.C., and Bromley District Hosp: 
Examine in Surgery, London University 
and Victoria University, Manchester. Cloth. 
Price, $6.00. Pp. 247, with 151 illustrations. 
Boston: Little, Brown & Co., 1939. 





As the author states in the preface. this 
volume is an endeavor to present in concise 
form for the use of the general practiticner the 
chronic conditions which affect the abdemen. 

In Part I, he emphasizes that the abdemen 
cannot be considered apart from the res: cf the 
body and in the notes on the history taking and 
physical examination it is pointed out thar one 
must alwavs think of the patient as a whole. 
His suggested physical examination is com- 
plete, although his avowed aim is determining 
abdominal troubles. A section on Specia In- 
vestigations includes roentgenography, instru- 
mental examinations such as proctoseapy, 
cystoscopy, gastroscopy, etc., and laboratory 
examinations such as urine, feces, blood, renal 
function tests, etc. 

Part П deals with differential diagnosis and 
here the author takes up pain, and its sig- 
nificance, as it may arise from varicus ab- 
dominal systems and organs or is made razni- 
fest as referred from other anatomic sites such 
as the spine or chest. Intra- and extraperiteneal 
conditions are discussed and differentiated, and 
backache is taken up in detail. Finally, there is 
a section on "Other Symptoms" which covers 
hematemesis, jaundice, loss of weight, diarrhea, 
hematuria and vomiting. 

The author has shown excellent balance 
throughout and always gives due emphass to 
various symptoms. The limitations of diferent 
procedures are recognized and this is nowhere 
more evident than in the section on roent- 
genography which is perforce very abbreviat 
Roentgenograms "are indispensable in many 
cases, in others of great help, but wherever they 
are employed merely as a short cut to aoid 
thinking, they are a menace." 





Apprepzate diagrams and qu 
illustr:te the book. Nowhere does one get the 
impression of "padding." For the roentgenolo- 
gist wac wishes a good yet brief treatise on the 
“chroric abdomen,” this book can be recom- 
mended. 






H. D. KERR 


МАТА 218: OSSEUSES: MALADIE DE RECKLING- 
HAUSEN, MALADIE DE PAGET, LIPOIDOSES 
OSSEUSZS, MYELOMES MULTIPLES. Par Dr. I. 
Snaspe-, Professeur à l'Université d'Amster- 
dam. Traduction du Professeur dr. К. de 
Wit e (Gand) et le dr. G. Coryn (Bruxelles). 
Clota. тсе, 330 fr. Pp. 192, with 22 plates. 
Paris: [dasson et Cie, 1938. 


In tais eclume, chronic cystic osteitis or von 
Reckliaghacsen's disease of bone, osteitis de- 
formars or Paget’s disease, xanthomatosis, 
Gaucher з «isease pis multiple myeloma are 
described п detail. Almost one-half (84 pages), 
is devetec to von Recklinghausen's disease. 

In the fret chapter, a review of the literature 
of chren'« evstic osteitis is followed by a dis- 
cussior cf tae relationship between it and the 
patholag cal changes found in the parathyroid 
glands. a lescription of the microscopical 
changes “uad in hyperplasia and adenoma of 
the pa-a-lyrcids and a review of the criteria 
on whch to base a differential diagnosis of 
these 2atrelegical changes. The roentgeno- 
logical characteristics, the pathelogical varia- 
tions ina calcium and eters metabolism 
and tke звстоѕсорісаі skeletal changes аге 
descrikec ir ample fashion. Case reports of 
patient «ho were operated upon by Snapper 
for removal o^ adenomata of the parathyroids 
are inc иіс. In these patients, recalcification 
of the skeletor occurred after operation. In the 
second arad third chapters, the question of 
hypert opay of the parathyroids caused by 
primar’ z zurbances of calcium metabolism, 
and the efect of removal of normal para- 
thyroics 11 ankylosing arthritis, scleroderma 
and otker dseases are discussed. 

The deser prion of Pagers disease is covered 
in a caaxcer of 30 pages. While the symp- 
tomatos”, etiology, biochemical changes, 
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roentgenographic characteristics and other 
features are fully described, the omission of 
any reference to osteoporosis circumscripta is 
worthy of mention. The remaining chapters are 
devoted to xanthomatosis, Gaucher's. disease 
and multiple myeloma. Throughout emphasis 
is placed on the differential diagnosis of these 
various conditions and von Recxlinghausen’s 
disease. 

The book is illustrated with 22 plates repro- 
ducing roentgenograms, microscopical and gross 
specimens and clinical photographs of the dis- 
eases described. The illustrations are clear and 
are excellent from every point of view. The 
bibliography following the chapters on von 
Recklinghausen’s disease is voluminous but 
the number of references for the other diseases 
is, in comparison, small. However as the volume 
is actually a monograph on chronic cystic 
osteitis and its differential diagnosis, this is 
not a serious defect. It can be recommended as 
a concise reference book for these interested 
in the diagnosis and treatment of these diseases 
of bones. 





К, S. Bromer 


ip-REsupss IN THE TREATMENT oF GASTRIC 

Cancer: An ANALYTICAL $т ру AND STA- 

TISTICAL SURVEY OF SIXTY YEARS OF SURGI- 

CAL TaEATMENT. By Edward M. Livingston, 

B.Sc, M.D., Associate Visiting Surgeon, 

Bellevue Hospital, New York; Assistant 

Clinical Professor of Surgery, New York 

University College of Medicine, and George 

T. Раск, B.Sc, M.D., F.A.C.S., Attending 

Surgeon, Memoria: Hospital. New York 

City; Assistant Professor of Clinical Surgerv, 

The School of Medicine, Yale Uriversity, 

New Haven and Cornell University Medical 

College, New York City. With a Foreword 

by Bowman C. Crowell, M.D., Associate 

Director, American College of Surgeons. 

Cloth. Price, $3.00. Pp. 179, with numerous 

charts. New York: Paul В. Hoeber, Inc., 

1939. 

This small volume, prepared as a single chap- 
ter in a comprehensive treatise оп the treat- 
ment of cancer and alied diseases soon to be 
published, contains а careful analysis of the 
results produced by surgery in cancer of the 
stomach, beginning with the frst successful 
resection performed by Billroth almost sixty 
years ago. Although one-third to one-fourth 
of all cancers occur in the stomach, the absolute 
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сига иу of the disease at the present time 
amcurts to less than 5 per cent. An attempt 
is race to offset this depressing figure by re- 
peatedly emphasizing the observation that of 
the 3¢,000 to 50,000 cases developing in the 
(тес States each year, approximately 10,000 
are cesectable. Since this incidence equals that 
of cancer of the breast, and is much higher than 
that of manv other forms of cancer, the authors 
believe that resectable cancer of the stomach 
should be considered as a separate entity in 
which the prognosis is no worse than it is in 
mary other forms of malignant disease. From 
a stady of 14,000 operations collected from the 
better surgical clinics of the world, and tabu- 
lated in the back of the book the conclusion is 
reached that good surgery carried out bv 
properly trained teams should permanently 
cure at least 20 per cent of the resectable group. 
Suca reasoning will serve as a stimulus to those 
whc undertake radical operative procedures, 
but it offers little solace to the 28,000 to 48,000 
patents who obtain little relief and die each 
year. 

An elaborate supplement contains thirty 
charts and tables beautifully prepared as a 
graphic presentation of the points made in the 
text. Because of the technical excellence of this 
material lantern slides can easily be prepared 
from i: for teaching purposes. The bibliography 
inclides 358 references and is very complete. 
In ancther supplement, a study, of statistics for 
this country, compiled over a fifteen year 
period, shows 244,357 deaths from war, 441,912 
fatalities from traffic injuries, and an estimated 
dea-h rate of 600,000 from cancer of the 
storaach. These figures are graphically depicted 
in poster form on the fly-leaves at the front 
and back ot the book. 

Снакіеѕ L. MARTIN 


THe CoxsrRUCTION or VULCANITE Аррїл- 
carors FOR APPLYING Rapium TO Lesions 
СЕ THE Buccar Cavity, Lips, ORBIT AND 
ZNTRUM. By Desmond Greer Walker, M.A., 
M. Dent. Sc., M.B., B.Ch., Assistant Dental 
Surgeon to the Royal Dental Hospital; 
Dental Registrar at the Middlesex Hospital; 
Chief Assistant to the Plastic Department, 
*t. Bartholomew's Hospital. Foreword by 
W. Warwick James, O.B.E, F.R.CS., 

L.D.S. Cloth. Price, 5/- Pp. 61, with 23 

plates. London: John Murrav, 1938. 


Chis small sixty-one page book is prepared 


. 


Vor. 43, No. 3 


by a dentist for the guidance of ctkers in his 
profession who may be called ирок te prepare 
surface radium applicators for the :zeatment 
of malignant tumors in the mouth and cavities 
of the bones of the face. The principl of using 
multiple small, heavily filtered rad:ur: sources 
fixed a short distance from the tumer surface 
is advocated and the applicators are carefully 
made so that they may be worn wtk comfort 
over considerable periods of time. The distance 
factor is provided by a thin layer or Columbia 
paste placed in a protective shield sf гаа and 
covered by a carefully fitted vulcar&e shell 
made to accurately conform to the pare treated. 
When the completed device is assembled it 15, 
in many instances, held in place bars 
attached by springs or straps to a àezd band. 
Numerous photographs included in a series of 
23 plates illustrate the method adequazely, and 
careful directions are given for the preparation 
of the materials used. For those who «lect to 
utilize this elaborate form of radium therapy 
which has much to commend it, especially in 
the care of superficial lesions overlying bony 
surfaces, the book should prove mos: valuable. 
CuaRLES L. Maarin 











SOBRE A RADIOLOGIA DO CANAL ОРТО. By 
H. C. P. Marback, Bahia, Brazt. Pp. 89, 
with 45 plates. Bahia: Imprense egina, 
1939. 

This monogtaph, written as a comoxtitive 
thesis, reviews the embryologic develepment, 
anatomic structure and anthropomcrp?ic de- 






termination of the positions of the op:icanals. 
various 


It mentions and comments on the 
techniques (some 30 in all) employe 
making roentgenograms of these s:ructures. 
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The satior then presents his own improved 
techracu2 and recommends it for general use. 
-Pis method а cage-like device is attached 
eee een tube to fit over the parents 






prime ere 7 pencil of rays. Ta operation the patient 
ed with the head steadied on a chin 
cert, with the Virchow plane (plane of 
Reid: Py corresponding to the horizontal 
The device is placed over the head, and 
the = "must be meved in such manner as 
to annid angles alpha and beta” of the optic 
casals These angles are achieved by directing 
the teke downward fer the angle alpha (25 
degrees perge and obliquely for the angle beta 
(3; dessees). With the tube set at these angles 
the de;ce must be lined up with the patient's 
head, so taat the primary rays strike the skull 
at -tertmann’s point, to pass through the canal 
and erxerge at Brunett:’s point (center of the 
lower aad outer quadrant of the orbit) to 
ros film. 

М5: technique is not adaptable to 
routine practice and does not fill the require- 
ments fer a practical method. Too much is 
left tc Ве iudgment of the technician. А num- 
ber of exposures are recommended by Marback 
for eaca canal. Thus true contours apparently 
are лос censistently obtained. The method 
makes tle projection of the canals a special 
proeedt re, several pieces of special apparatus 
bers required. It does not allow for sym- 
metra projection of the canals, a requirement 
which is essential for their comparison, for it 
15 ao: erough to examine only one canal in 
any g wea case. Stereoscopic projections can 
scarcely Fe made with the technique. 



















Raymond L. PFEIFFER 
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SIMPLE METHOD FOR ROENTGENOGRAPHY 
OF THE OPTIC CANAL 
By М. NORRIS WITTENBERG 
BROOKLYN, NEW YOR« 
/ [ ‘HE optic foramina can be perfectly at the crosslines and the head is immobil- 
demonstrated by the use of the Bullitt ized in the manner provided by the appara- 
mastoid apparatus. tus (Fiz. 2). The patient may be studied in 





Vic, 1. Roentgenogram showing both canals and some of the accessory sinuses, 


With this apparatus identical compara- 
tive studies can be made of both sides and 
duplicated at any future date (Fig. 1). The 
procedure 15 simplited considerabiv since 
the orbit to be examined is constaatly visi- 
ble throughout the study and the heed is 
perfectly immobilized. There is ro neces- 
sity for measuring devices or for focusing 
the tube. This mastoid apparatus is al- 
ready in use in most hospitals and private 
offices so that no additional apparatus is 
necessary. 

The patient is placed in the supine posi- 
tion with the head rotated oblique.» so that e 
the corresponding orbit touches he cellu- bic. 2. Apparatus with patient in position. Notice 
lose sheet. The center of the orbit is placed the relationship of the orbit to the crosslines, 
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prone position with equally satisfactory re- 
sults and stereoscopic studies may be ob- 
tained by utilizing the shift. The р i 
ethmoidal and sphenoidal sinuses are 
alized as with the Rhese position and : 
permits an exact comparison and cu 
tion of both sides. 









. 
Roentgenography of the Opwc Canal 
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Tee exposure necessary and the masking 
device used are the same as with mastoid 
stuces (Fig. 3) except when the examina- 
tion 5 ma ie in the prone position. The sides 
are thea r-versed and a special blocking out 
mask is n-cessarv. 








Fic. 3. Bullitt mas<ing device and #2 one used 


when employ ng the prone post ion. 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 








ROENTGEN DIAGNOSIS 


HEAD 


Jones, Winutam A. Further observaticns re- 
garding familial multilocular cystic 
of the jaws. Brit. Y. Radiol, April, 
ZI, 227-240. 


Author's Summary: Further observations re- 
garding a peculiar condition occurring ir. three 
members of the same family are given. These 
cases were first described by the author at the 
meeting of the Radiological Society of North 
America at St. Louis, Dec. 1, 1931, and pub- 
lished in the American Journal of Cancer, April, 
1933. The condition is one of multiple den- 
tigerous cysts occurring universally throwgacut 
both the upper and lower jaws, and accom- 





1338, 


panied by a chronic hyperplastic disorder of 


the cervical lymph glands of the submaxillary 
regions. 

The condition presents itself toward tae end 
of the second year of life and is accompanied 
by bilateral painless swelling of both upperand 
lower jaws. 

Roentgenograms and photographs of these 
children made in 1931, and again in 19:7. are 
shown, and the eourse of the disease :s dis- 
cussed. A fourth member of the fami y has 
escaped and presents normal dental devdop- 
ment. A fifth member of the family (sixteen 
months old) already presents a suspicious bulge 
at the angle of the left side of the lower iaw. 
There is no evidence of a like condition or a 
previous generation of either side of the tamily. 

Through the kindness of Dr. P. J. Thomas, 
of Savannah, Ga., the author has at kis dis- 
posal the description, with roentgencgrams 
and photographs, of a similar case in a boy 
now eleven years of age. In this case the maiti- 
locular cysts of both jaws are also observed. 
There is, however, in this patient, no evidence 
of lymphatic glandular involvement. Dr. 
Thomas has produced a genetic chart showing 
the descent of the anomaly through five genera- 
tions of the family of this patient-—S. G. 
Henderson, 


Biapy, }онх V., and Hocker, ALrrer Е. 
Sialography, its technique and appl cation 


in the roentgen study of neoplasms of the 





paromó шап. Surg. Gynec. & Obst, Dec., 
1938, ^7, 777-787. 


The ‘ech sique, indications and contraindica- 
tions œ siglegraphy are discussed. Inasmuch 
as no Farrdul effects from its use have been 
noted, t appears that its use should be more 
general y zecepted. The authors have found it 
of value т зе determination of the relation- 
ship of -he normal duct system and gland tissue 
to adjacent structures, for the demonstration 
of salivary @stulae, duct stones, foreign bodies 
or strictures, in diagnosing chronic recurring 
inflamacion, and to determine the nature of 
a grow h zs to whether it is encapsulated, in- 
filtratirz o> % a mass extrinsic to the gland and 
ducts proper. The irregular filling defects in the 
gland s-icture and the filling defects in the 
finer rzmiscstions of the duct system pro- 
duced by an infiltrating tumor are quite 
character stie. The knowledge gained from the 
sialogram wil help determine thee operative 
plan morz sccurately prior to operation and 
herein 3es sts greatest value.—P. C. Swenson. 


Nein W., and Warren, SHIELDS. 
Salivary gland tumors. Surg., Gynec. & Obst., 
Oct., ie 8, 07, 424-435 


Eigh y« 



















SWINTON, 





ne tumors of the salivary glands are 
reportei. The concepts of origin of these 
tumors are thoroughly discussed. The authors 
favor tae osrcept that the tumors arise from 
misplacement of cells during the rather com- 
plex em brvoric development of the face. They 
present &F mixed tumors with clinical data. 
Their variable histological picture is stressed, 
as well 25 some of the less common benign 
tumors 9 tbe mixed tumors operated upon at 
the eus зс 4.3 per cent recurred. Careful 
comple e exzsion of the salivary gland tumor 
withou: rupture of the capsule or spilling of its 
contents must be done if recurrence is to be 
prevensed. This may involve sacrificing the 
facial кесте. Although the results of radio- 
theraps баже not been encouraging, the authors 
feel th.t with further experience the results 
may be meproved. Combined radical excision 
and radethe-apy should be continued in all 
malignzu- mors until it is definitely proved 
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that radiotherapy is of no valve. Three of 9 
malignant tumor cases are alive and well two 
and four vears after operation. The diagnosis 
of malignancy is based on the finding of com- 
bined cellular anapiasia or metaplasia, invasive 
properties, and evidence of rapid growth in 
whatever tissue these changes might make 
their appearance. Invasive growth alone, al- 
though ordinarily a helpful diagnostic point in 
the case of malignant tumors, 5 valueless in 
the group of salivary gland tamors.—P. С. 
Swenson. 
NECK AND CHEST 


Ray, Bronsow S., Tumors at the apex of the 
chest. Surge., Gynec. < Obst., Nov., 1938, 67, 
577—599. 

Five cases of apex tumors are added to the 
literature, all of different histoiogic structure 
but of similar clinical manifestazions as in the 
cases described originally by Pancoast and 
others. The literature is reviewed. The neuro- 
logical aspects of the cases are emphasized, 
particularly tke surface pain anc its segmental 
distribution, the sensory changes, sympathetic 
irritation, cord compression, etc. There is very 
little if any help from roentgen or radium 
therapy. Treatment must be directed toward 
the surgical relief of pain wherever possible, 
and this makes early diagnosis important.— 
P. C. Swenson. 


FriepMax, Townsenp B., end Morowv, 
Ciement J. Rôle of allergy ia atelectasis in 
children. й. T. Dis. Child., August, 1939, 
58, 237-249. 

The authors report 6 cases of nontraumatic, 
nonpostoperative atelectasis and 1 case of post- 
operative atelectasis occurring n allergic chil- 
dren. They conclude that the processes in 
bronchial asthma which may produce bronchial 
occlusion are bronchospasm, thickening of the 
bronchial walis, secretion of thick mucus and 
paradoxic colapse of the bronchi during ex- 
piration. All evidence seems to point to 
bronchial occlusion as the principal cause of 
atelectasis. They suggest the pessibilizy of re- 
current atelectasis as a. precursor of bronchi- 
ectasis. 

The paper is profusely illustrated with re- 
productions of the roentgenographic changes 
in the lungs in the cases of their series. They 
regard the treatment as twofokl. One is con- 
cerned first with the immediate relief of the 
patient and second with methods of preventing 
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recurrence. Treatment is directed at removing 
the mucous plug from the bronchus. The 
orcinary indirect methods are postural drain- 
age and the use of expectorants and drugs 
wh.ch increase the bronchial secretion or render 
it more liquid. Epinephrine hydrochloride 
given subcutaneously, while it makes the pa- 
tient more comfortable, does not serve to 
release the tenacious, thick mucoid plugs. If 
the condition persists, they believe that im- 
me-liate bronchoscopic aspiration is the method 
of zhoice, and the aspiration may have to be 
repeated until the pulmonary tree is free of 
ob: traction. 

In order to prevent recurrence a thorough 
allergic study of the cause of the asthmatic 
attacks should be made and by preventing the 
seizures, recurrences of the atelectasis should 
be eliminated.—R. S. Bromer. 


Kautzky, А. Grenzen bronchographischer 
Diagnostik der beginnenden Bronchiektas- 
ienbildung. (Limits of bronchographic diag- 
rosis in early bronchiectasis.) Fortschr. a. d. 
Geb. d. Réntgenstrahlen, Feb., 1938, 57, 
:6#—176. 

"he fully developed case of bronchiectasis 
with definite dilatation of the bronchi offers 
no difficulty in diagnosis. The border line cases 
are difficult. The bronchi normally become 
narrower as one approaches the periphery. 
When this progressive narrowing stops, a dila- 
tation is present. Occasionalby, however, there 
is widening of a bronchus without a true ectasia 
being present, and, on the other hand, differ- 
ences sometimes occur between the broncho- 
grzphic and the autopsy findings. The indirect 
sigas of bronchiectasis are a failure of the al- 
veoli to fill with lipiodol, a tortuosity of the 
bronchi, and third a failure of the lipiodol to 
shew a peripheral motion during inspiration. 
This latter sign occurs in all parenchymal 
diseases and indicates a defective areation of 
thzt »ortion of the lung. These three signs may 
be present before a definite ectasia is demon- 
strable and may lead to an earlier diagnosis. 
Repeated observations over a long period are 


dezirable.—JF. 4. Evans, Fr. 


Beyp, Linn Jọ and McGavack, Tuomas Н. 
Aneurysm of the pulmonary artery. dm. 
Yeart J., Nov., 1939, 78, §72-578. 


Aneurysm of the pulmonary artery is rare. 
Atout 139 cases had been reported up to 1936. 
By definition the term is limited to those 
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dilatations which are the result of, or associated 
with, actual damage to one or more coat: of 
the vessel. The sex distribution is about «cual 
and the mean age 37.7 years with 34 per cent 
of the cases under thirty years of age. The 
trunk of the artery is most commonly affected 
and the saccular dilatation is a little тоге 
common than the fusiform type. Right ind 
left branches are involved equally often. In the 
etiology, trauma seemed to be a factor. ia 3 
cases, congenital anomalies were significat: in 
about one-half, and arteriosclerosis was--re- 
garded as a provocative in 23 per cent. Syphilis 
was regarded as responsible for all саѕеѕ by 
Warthin, but the figure is rare, probably то per 
cent and that may be too high. In a few eases, 
septic or rheumatic endocarditis appearec of 
etiologic importance. 

The common symptoms are dyspnea, cy- 
anosis, pain, palpitation and cough. On physi- 
cal examination there is enlargement of the 
mediastinum toward the left at the secona and 
third costal cartilages and in 2 cases thers was 
erosion and necrosis of these cartilages A 
harsh systolic murmur is usually heard iz this 
area. Right- sided cardiac enlargement s al- 
most constantly present at autopsy, bat is 
often missed during life. 

Roentgenologically there is observed te ое a 
prominence in the region of the pulmar ary 
conus which pulsates if a thrombus is not pres- 
ent and gives a “seesaw” movement to the 
left side of the’silhouette. In the right anzerior 
oblique view there is encroachment oa the 
retrosternal space and there may be a kno»-like 
projection into the posterior mediastinum 
beneath the aortic arch. 

In the differential diagnosis, aortic aneu- 
rysm, patency of the ductus arteriosus, dio- 
pathic dilatation of the pulmonary arterz, and 
various congenital malformations must be 
considered. 

The authors report 2 cases, one a syph litic 
Portuguese, aged forty-two, with an anearysm 
localized in the left main branch of the pul- 
monary artery by the method of Robb and 
Steinberg, and also at operation performed 
under the mistaken diagnosis of carcincrra of 
the lung. The second case was a male syphilitic, 
aged sixty-one, who exhibited roentgencs?opi- 
cally a dilatation of the pulmonary conss and 
a superimposed semilunar shadow the size of a 
peach. In both cases the aneurysms were re- 
garded as syphilitic in  character.—/7"7. 4. 
Evans, Fr. 
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TescHe starr, WERNER.  Róntgenologische 
Herz fur lasensprüfung. (Roentgenologic tests 
of card az function.) Fortschr. a. d. Geb. d. 
RünsgensizAlen, Sept., 1939, бо, 214-235. 


'The:e аг= sour roentgen methods of testing 
circulazory fonction: (1) kymographic studies 
of the hezr- before and after exercise; (2) the 
method: п de Abreu involving the correlation 
of chazges яз the surface area of the heart with 
cardia: vo тыс and body weight; (3) measure- 
ments of the cardiac volume before and after 
exercise; (4 the Valsalva test. 

In gare со the first method, the normal 
heart exhibit: a diminution in size following 
exertion мка an increase in the amplitude of 
the prdsatie#e In cardiac insufficiency there is 
an inc. ease i the size of the heart and a dimi- 
nutiom im amplitude following over-exertion. 
Care nust 3e taken that the exposures are 
made n the same phase of respiration to in- 
sure г corstant position of the diaphragm 
leaves 

The metaod of de Abreu is concerned with 
the relat.cno the volume change in the cardiac 
cycle measered kymographically to the cardiac 
volume arc the body weight. For these 
measure reats the author has used an egg- 
shapec vecc» kymograph and the values are 
introduced iro the formula e.v. = D.P 4. where 
eis the ѕузе с retraction of the cardiac border, 
v the aeact volume, D the pulse volume, P the 
blood ргезепге and ¢ the work time. In the 
formu a е. / where P is the body weight the 
value sFcu be about 4 tor men and 3.6 for 
womea. 

The Lea volume is best measured by the 
method cf Lysholm with simultaneous postero- 
anter;r ard lateral exposures and application 
of the Reh-er-Kahlstorf formula. Measure- 
ments befere and after exercise show a dimi- 
nution 2° vclume in the normal heart while 
there is az sncreased volame in the heart of 
impared е лепсу. 

The autxr highly recommends the quanti- 
tative Velsebya test carried out by the method 
of Barger before and after exertion. Some 
modizcatiens are necessary for gravely ill 
patiests ax the contraindications are aortic 
and zariec aneurysm, advanced coronary 
arter- disezee, heart block, and severe cardiac 
insuf£ сет The norma! heart decreases in 
size ca otk sides during the test. After exercise 
the cecre:se is less marked on one or both 
sides "лє Eft side does not partake of the 
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decreased size in hypertrophy of the left ven- 
tricle. The failure of the right side to diminish 
is uncommon and usually accompanies con- 
gestion of the lesser circulation. If the heart 





does not decrease in size at all it isa sign of 


severe insufficiency and carries a poor prog- 

nosis. A fifth possibility is that there is a 

greater dimunition in size after exercise and 

this occurs with flabby atonic hearts and a 

poor prognosis.—J7. A. Evans, Tr. 

Asu, Racuet, Woman, Irving Jọ and 
Bromer, R. S. Diagnosis of congenital 
cardiac defects in infancy. т. ў. Dis. 
CAild., July, 1939, 58, 8-28. 

This report consists of an analvsis of 32 
cases of cardiac anomalies which were verified 
at autopsy. Of the 32 cases, a correct diagnosis 
was made or suggested in only 14. Àn attempt 
is made to evaluate the diagnostic features as- 
sociated with congenital heart lesions in in- 
fants. The following symptoms and physical 
signs are discussed in detail: cyanosis, polycy- 
themia, thrills, murmurs. There is also a 
discussion of the electrocardiographic and 
roentgen findings. The authors comment on the 
clinical features of the more usual cardiac de- 
fects, interventricular septal defect, interatri- 
al septal defect, patency of the ductus arteri- 
OSUS, pulmonic stenosis, the 
Fallot, complete transposition of the great 
vessels, defective development of the r:ght ven- 


tricle associated. with atresia or hvpoplasia of 


the tricuspid valve, and anomalies of the 
coronary vessels. 

The roentgenologist can determine whether 
the individual chambers of the heart are large 
or small and whether abnormal pulsations or 
other vascular changes are in evidence, but he 
should not be expected to indentify intracar- 
diac lesions. As a result of the increase in the 
cardiac shadow to the right of the sternum in 
the anteroposterior view, an enlarged right 
atrium gives rise to the appearance of a globu- 
lar heart situated in the midposition. In the 


noncyanotic infant the most frequent cause of 


such a globular heart is a defect of the inter- 
atrial septum, usually persistent patency of the 
foramen ovale. Enlargement of the conus of the 
right ventricle is always associated with some 
degree of fullness in the left median or pulmonic 
arc. Marked enlargement of the carciac con- 
tour to the left not infrequently is due solely to 
hypertrophy of the right ventricle. This can 
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be verified by noting anterior bulging of the 
cardiac shadow in'the lateral ог the oblique 
view, with no posterior cardiac enlargement. 
The position of the left apex fails to differen- 
tiate between enlargement of the left and en- 
largement of the right ventricle. Aneurysmal 
enlargement of the pulmonary artery from any 
cause reveals itself as a rounded prominence in 
the pulmonic region. In the authors’ series it 
was associated with (а) patency of the ductus 
arteriosus, (4) stenosis of the pulmonic valve 
and (с) dilatation of the pulmonic valve, 
interventricular septal defect and dextroposi- 
tion of the aorta (Eisenmenger's complex). 

The pulmonary artery distal to a malformed, 
contracted valvular ring is often dilated and 
appears in the roentgenogram as an enlarged 
pulmonary arc. But if, as happens more fre- 
quently, there occurs developmental hypopla- 
sia of the infundibular region of the right 
ventricle and pulmonary artery, concavity or 
sharp angulation in the region of the pulmonic 
arc will be seen. 

Atrophy of the left ventricle may manifest 
itself in lateral and oblique views as a flattening 
of the posterior outline of the heart with in- 
crease in the clear space between the heart and 
the chest wall. If the right ventricle is of normal 
size, hypertrophy of the left ventricle should be 
asseciated with diminution of the clear space 
posterior to the heart. However, if the heart 
consists largely of an enormous left ventricle, 
the right ventricle being merely à small append- 
age. the left may then be displaced anteriorly 
and no encroachment on the posterior clear 
space is shown but rather a seeming anterior 
enlargement simulating hypertrophy of the 
right ventricle. 

kither pulmonary or aortic atresia and 
transposition of the great vessels may present 
a narrowed mediastinal shadow on roentgeno- 
scopic examination. In the oblique position, 
this shadow should remain unchanged in the 
presence of atresia of either of the great vessels 
but should broaden out in the presence of 
transposed vessels. 

A narrow mediastinal shadow associated 
with transposed vessels in the anteroposterior 
roentgenogram occurred in only 25 per cent of 
the cases of the series reported. More fre- 
queatly the tremendously enlarged right 
auricular appendage projecting upward into 
the mediastinum caused a widening of the 
meciastinal shadow on the right side. When in 
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association with transposition of the great 
vessels the left ventricle became hypertrophied, 
there seemed to be a special tendency toward 
dilation of the right atrium and auricula. 

In interventricular septal defect, the roent- 
gen contour is unchanged, or some degree of 
hvpertrophy of both the right and left ven- 
tricle may be noted in the lateral and oblique 
view. Interatrial septal defect is showa in the 
anteroposterior view as definite enlargement 
to the right of the sternum due to enlargement 
of the right atrium. The characteristic cutline 





is globular. The hilar shadows are increased. 
Hypertrophy of the right ventricle may be 





noted in lateral and oblique views. lí in a 
noncyanotic infant presenting a murmurof the 
type associated with an interventricular septal 
defect, the heart shows definite enlargement of 
the right atrium together with marked enlarge- 
ment of the right and perhaps also of the left 
ventricle as observed in lateral and oblique 
views, there probably exists both an interven- 
tricular septal defect and an interatria. defect. 

In patency of the ductus arteriosus, the 
roentgenogram shows most frequently enlarge- 
ment of the right ventricle, with some promi- 
nence of the pulmonic arc and increased hilar 
shadows. Under the roentgenoscope inereased 
pulsations are visible in the pulmonary artery 
and the hilar regions. 

In pulmonic stenosis the roentgenescopic 
examination should show the hilar densities as 
small in comparison with the promirent pul- 
sating shadows typically associated with paten- 
Cy of the ductus arteriosus. 

In the tetralogy of Fallot, the roenzgen ap- 


pearance varies with the site of the lesion. If 


there exists the customary developmental 
hypoplasia of the conus of the right ventricle 
and of the pulmonary artery, a concavity or a 
sharp angulation may be present in tbe region 
of the pulmonic arc. On the other hand, steno- 
sis of the cusps with dilatation of tbe vessel 
beyond the site of the stenosis may be asso- 
ciated with an enlarged pulmonic arc. In addi- 
tion the mediastinal shadow is usually enlarged 
to the right, and lateral and oblique views will 
demonstrate hypertrophy of the right ven- 
tricle. Not infrequently hypertrophy f the 
right ventricle is so pronounced that the lower 
pole of the cardiac apex is formed by the right 
ventricle, the left ventricle being eisplaced 
upward. In such cases the apex of the cardiac 
shadow may have a blunt, straight appearance 
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whisa Eas been likened to the 
shoe {сэешг en sabot). 

I: t-amsposition of the great vessels, the 
roertgenoscopic examination may be narrow 
in tae enceroposterior view but should broaden 
out in she lateral and oblique views. 

Ix d-fective development of the right ven- 
tric associated with atresia or hypoplasia of 
the tricuspid valve, the diminutive size of the 
right weatricle is seen.in the roentgenogram 
(а) a the anteroposterior view, as a concavity 
in гле sesion of the pulmonic conus, and (2) in 


tip of a wooden 


the ef anterior oblique view, as absence of 
сагсгас Shadows anterior to the shadow of the 
aortz.-—«. M. Harvey. 


GigkivG. Joun F., and CHARR, F The 
hear on anthracosilicosis. 7. Am. ASS, 
Aug. Y B2, 1939, 773, 574-5 76. 


Congestive heart failure is a common oc- 
cur-ence in cases of far advanced anthracosili- 
соз. ma series of postmortem examinations 
made ar anthracite miners, heart disease was 
foul 6 be twice as common in the miners as 
in aorminers. In the present study only the 
mir ere without clinical evidencesof congestive 
heart alure were studied. Twenty-five miners 
меж sedied. The ages of the miners varied 
from tazty-six to sixty-seven. The duration of 
ther sccupation varied from three to forty 
years. Ай the miners had either moderately or 
far zd~anced anthracosilicosis, as evidenced by 
either modular or massive consolidation in the 
lunzs -evealed by roentgenographic examina- 
tioas. Nine, in addition to anthracosilicosis, 
hac et&er moderately or far advanced pul- 
mocary tuberculosis. 

“he blood counts showed secondary poly- 
cytheri in most instances. The vital capacity 
was retaced in all cases in direct proportion to 
the ex ent of the anthracosilicosis. The venous 
pressuce in most cases was within the normal 
lings. Ehe velocity of the pulmonary and of the 
cormpl te circulation was practically normal in 
all she cases. Roentgenographic examination 
of the heart showed no enlargement except in 2 
cases. Phe aortic knob was prominent in most 
cases, Гле functional tests showed that practi- 
caly ай the miners studied had abnormal 
acele acion of the pulse rate after slight exer- 
tion. “he electrocardiograms in the majority 
of cnstences showed myocardial damage.-— 
Anderson. 
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ABDOMEN usual arrangement and number of ducts; in the 
Rivers, ANDREW The importance of can- other, stenosis at the papilla of Vater. 


cer as a cause of chronic dyspepsia. ў. dm. 

M. Ass., Sept. 23, 1939, 773, 1188-1192. 

The object cf the study reported in this 
paper was to gather some information relative 
to the frequency with which cancer is fourd to 
be the cause of indigestion. The organ most 
frequently invaded by cancer responsible for 
dyspepsia was the stomach. Next in order of 
frequency was the pancreas. Carcinoma of the 
pancreas is much more frequently found in men 
than in women. This is true also of carcinoma 
of the esophagus. The author concludes that: 


I. Dyspepsia is caused by cancer much more 
frequently in men than in women. 

2. Cancer bezins to become a relatively 
frequent cause of indigestion in both 
sexes at about the age of forty-five. 

3. There is a pronounced increase in the 
incidence of cancer as the cause of in- 
digestion ir later life. In this series, of the 
men beyond the age of seventy years who 
had a primary complaint of indigestion 
§8 per cent were found to have malignant 
disease? 

4. Men seem to progress into a definite 
dyspepsia-cancer age from five to ten years 
earlier in life than women. This age in 
men started in the late fifties and 
women becween the ages of sixty-five 
and seventy years. 

5. After the age of forty-five symptoms of 
dyspepsia should be evaluated with metic- 
ulous care and this should include 
roentgenologic Investigation. 
An educatonal program having for its 
purpose the enlightenment of the public 
with regard to the hazards of nonpro- 
fessional treatment of dyspepsia after the 
age of forty-nve, and particularly 
throughout the dyspeptic-cancer age 
period would produce some highly desir- 
able results.—S. G. Henderson. 


6 


Frankiin, and  CorriNs, 
Anomalies of the bile ducts; 
cases with operations and 
Child., July, 1939, 


Carrer, К. 
НАкор L. 
report of two 
autopsies. Am. J. Dis. 
58, 150-161, 

The authors report 2 cases of anomalies of 
the biliary tract. In one there was cystic dila- 
tation of the extrahepatic ducts with an un- 


Th? symptoms of cystic dilatation of the bile 
ducts are variable, and the condition is seldom 
diagnosed preoperatively. The condition is 
usual y found in a person about eighteen years 
of age who has had symptoms referable to the 
biliarz *ract, such as nausea, pain and inter- 
mitteat attacks of jaundice. At times a tumor 
may oe palpated in the right upper quadrant 
of the abdomen. The clinical picture of con- 
genitzl atresia is that of complete obstruction 
of the biliary passages. Jaundice may be pres- 
ent at birth, but more often the eld appears 
к This isundice coal increases to the 
point where at three to four months the infant 
has a grayish-green color. The liver increases 
in sizə but the nutrition remains good. The 
condition must be differentiated from icterus 
neonatorum, syphilitic hepatitis, congenital 
hemolytic icterus, jaundice of sepsis and jaun- 
dice cue to enlarged lymph nodes. When the 
diagnosis of cystic dilatation or atresia of the 
ducts has been made, an exploratory laparot- 
omy is indicated.—R. S. Bromer. 


Meves, F. Róntgenbefunde bei der chroni- 
schen Amóbenruhr. (Roentgen findings in 
chronic amebic dysentery.) Fortschr. a. d. 
Geb d. Réntgenstrahlen, August, 1939, бо, 
175-130. 

These studies were carried out at Tübingen 
from :935 to 1937 by means of barium erema 
with ilms before and after expulsion of the 
barium and also with the air contrast study of 
the colon. All patients were carefully studied 
clinicelly, bacteriologically, and rectoscopi- 
cally. A segmental colitis is common in chronic 
amebic dysentery. The affected parts of the 
colon appear atonic with an absence of the 
normal haustrations and with very fine 
tooth ine serrations of the wall. They are very 
sensit ve to palpation. After evacuation the 
ulceretions of the mucosa may be seen. Deep 
penetating ulcers were encountered very rarely 
in the group of cases. Where the bowel was 
very atonic the mucosal relief pattern was not 
obtaimed. As a rule films exposed immediately 
after defecation show emptying only of the 
уютса and rectum except in severe cases 
with acute symptoms, where complete empty- 
ing is a: diagnostic sign. Sometimes hypophysin 
or prcstigmin was useful for atony of the colon, 
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but the effect was by no means constan. In 
general, one may say that in no stage of ат ebic 
dysentery is there a characteristic roentgen 
appearance, and there is no special site cf in- 
volvement. Clinical improvement is асеот- 
panied by a corresponding improvement at. the 
roentgen Do although thickening of 
the wall of the colon and irregularity ot the 
mucous membrane may persist. The author 
encountered no cases of stricture such as save 
been described by Bassler between the sigmoid 
and the rectum. A recurrence of symp-oms 
should not be carelessly attributed to am ex- 
acerbation of the amebic dysentery; a carci- 
noma was encountered in such a case 47. A. 


Evans, Fr. 


Rosser, Currice, and Kerr, J. G. €zacer 
of the rectum in young persons. T. nx. M. 
Ass., Sept. 23, 1939, 7/73, 1192-1194. 


Several writers since 1910 have called azten- 
tion to an apparently increasing incidence of 
carcinoma, more particularly carcinoma of the 
large intestine, in young persons. The authors 
analyze a series of 100 consecutive cases of 
rectal cancer to determine the relative mci- 
dence of this disease in persons thirty-five ears 
of age and under, the grade of malignancy 
present in younger persons as comparee with 
that in more mature years and such other actors 
as might enter into the prognosis of the 
younger age group. 

In this series 2 per cent were sixteen years 
of age, 7 per cent were under thirty and 17 per 
cent were under thirty-six. The average cura- 
tion of symptoms for the younger age group 
was seven months. There was no evidence that 
the grade of malignancy present in this group 
was higher in young persons, but colloid сг ncer 
was found more frequently and squamou: cell 
cancer less frequently. The younger group pro- 
vided better surgical risks, and resection was 
attempted in a greater number than in der 
persons. 

The authors conclude that since this yevager 
group, in contradistinction to some other pub- 
lished reports, does not show a greater per- 
centage of higher grades of carcinoma, i: “aust 
be assumed that the earlier spread ef the 
lesion, indicated by shorter than average cura- 
tion of symptoms and early gross involvement 
of lymph nodes and neighboring structures, is 
due to a partial absence of defensive barriers 
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to early 
sonsa 


sead of the lesions in young per- 
ts. Henderson. 





GENITOURINARY SYSTEM 
Witt. asses, E. 
narcv. 


202-212 


Ronan. Urography in preg- 
9. Radiol, April, 1938, 77, 





А -ev ew of various papers shows that in 
norma! pregnancy the right kidney almost 
alwars shors pelvi-ureteric dilatation. Both 
sides are affected in one-half of the cases, but 
it is rare є find dilatation only on the left 
side. A amows causes of physiological dilatation 
and .dynamia are: (1) obstruction from the 
enlarz mg uterus; (2) hypertrophy of the lower 
ureter. im pregnant women without urinary 
infección a concentric hypertrophy occurs in 
the lewer zone of the ureter; (3) hormonic in- 
fluen e. Something in the blood of pregnant 
women prevents the uterus from emptying 
itself unci full term. While this uterine inhibi- 
tion is present, so also is there a relative 
adyn.mia of the pel vi-ureteric musculature. 
Urog арыс changes in normal cases are: (1) 
norma! excretion rate from е (2) slow 
pelvia: rezeris clearance; (3) moderate dilata- 
tion with a column effect from pelvis to ureter. 

The « shan ges in pyelitis of pregnancy differ 
really only in degree from the physiological 
changes. Six to 8 per cent of pregnant women 
suffer "peli cis." In moderate and severe types 
there may be seen a marked depression of ex- 
creto: v nction of the kidneys and marked 
dilatztiom, especially of the minor calyces. 

The reentgenological diagnosis of placenta 
praevia sho: ld be extremely accurate with the 
aid o. cvszography. The bladder is catheterized 
and smptied and 2 to 3 ounces of sodium 
iodid- ere instilled. Roentgenograms are t taken 
in tke emte-oposterior and the two oblique 
planes. Moderate downward pressure should be 
appli-d к> the uterine fundus during exposure. 
Between che contrast margin of the fundus of 
the Байет and the fetal skull outline the total 
thickness of the translucent space should not 
exceed 5 to 3 mm. in normal cases. If this soft 
tissue g appreciably widened, it is almost 
certa taut some abnormal structure is present 
e segment, the walls of which are 
very this This abnötmal structure will be 
eithe a blood clot or a placenta praevia. 
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Bnaascu, WiLLIAM F., and Merricks, JAMES 
W. Clinical and radiclogical data associated 
with congenital and acquired single kicney. 
Surg., Gynec. < Obst., Sept., 1938, Оу, 281— 
286. 

The article, after discussing certain clinical 
data associated with renal agenesia, emphasizes 
the more important roentgen data which are: 

г. The outline of the solitary kidney is 
larger than the outline of the acquired. single 
kidney or the normal kidney. The incidence of 
hypertrophy is twice as great and the degree 
of enlargement, when it is found, is greater. 

2. The renal pelvis is frequently observed 
to be enlarged but the relative increase in size 
does not parallel the parenchymal hypertrophy. 
This is true in both congenital and acquired 
single kidney. 

3. The renal shadow is usually found lower 
in congenital single kidney than in the ac- 
quired type. 

4. The psoas muscle outline is less sharply 
defined on the side of the absent kidney in both 
congenital and acquired single kidney when 
compared with an unselected group of uro- 
grams. 

4. There if an increase in the width of the 
psoas muscle on the side of the absent kidnev 
in a few cases of agenesia (16 per cent of cases). 

Because the roentgen shadow was normal or 
only slightly enlarged in 55 per cent of cases 
of acquired single kidney and in 20 per cent of 
cases of the congenital type, and because of 
the variability in the rate of hypertrophy cf the 
remaining kidney after the removal of one, the 
surgeon cannot rely on the finding of a normal 
sized kidney at operation to prove the presence 
of a functioning kidney on the other side. 

The cause for the poor definition of the psoas 
shadow on the affected side may be а matter 
of atrophy or some disturbance in innervation 
or lymphatic supply which existed between the 
psoas muscle and the absent kidney.—P. С. 
Swenson, 


Jure, M. H. Some observations on cases of 
suprarenal tumour. Brit. Y. Radiol, April, 
1938, 77, 242-261. 

Primary tumors of the suprarenal gland which 
are rare compared with secondary deposits 
may be divided into two groups, cortical and 
medullary. Cortical tumors тау be divided 
into adenomata and the so-called primary 
carcinoma of the suprarenal. 
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The primary carcinoma gives rise to an 
intra-abdominal mass, and a definite syndrome 
is seen. Usually, the tumor is found in female 
children under the age of ten, and gives rise 
to symptoms of virilism and obesity, producing 
a picture almost identical with Cushing’s 
basophilism. Obesity with striae in the skin, 
hirsures of male distribution, acne and other 
similar male manifestations may be seen. The 
urine may contain a male hormone, andro- 
sterone. The bones lack calcium as in baso- 
philism. 

Tumors of the medulla are generally referred 
to as neuroblastomata. In accordance with the 
degree of cell differentiation that has taken 
place the clinical picture tends to vary. The 
Pepper and the Hutchinson syndromes are 
descr: bed. The Pepper type affects very young 
children, the spread is confined to the abdomen, 
and the course of the disease is rapidly fatal. 
The first symptom in the Hutchinson type is 
commonly due to a metastasis, and the com- 
monest site is under the pericranium. Other 
bones often involved are the ribs, sternum and 
long bones. Àn abdominal lump is frequently 
found. The bone metastases appear as areas 
of destruction, small and circumscribed, and 
usualiy widespread. Raising of the periosteum 
due to deposits of neoplasm under the peri- 
osteum is very common. The findings in 3 
cases are given. The constant feature in these 
3 cases is the raising of the pegiosteum of the 
femora. Congenital syphilis and hemopoietic 
conditions, such as leukemia and Cogey’s 
anemia are accompanied by periosteal changes 
and must be considered in the differential 
diagnosis. 8. G. Henderson. 

NERVOUS SYSTEM 
Davison, CHARLES, and Wecusver, 1. 5. 

Ervthroblastic (Cooley’s) anemia and neuro- 

logic complications (status dysmyelinatus). 

Ят. Y. Dis. Child., August, 1939, 58, 

362-370. 

The authors report a case of erythroblastic 
anemia which conformed clinically to Cooley’s 
case and subsequently reported cases but which 
differed from these in the neurologic manifes- 
tations which were present. These neurologic 
findings, such as the mask-hke facies, lack of 
associated movements, pronator signs, hyper- 
tonicity and cogwheel rigidity were indicative 
of lesions in the extrapyramidal system. The 
status Cysmyelinatus of the globus pallidus, the 
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pigmentary deposits about the ganglicn and 
glia cells of the pallidum and striatum and the 
Alzheimer glia cells were undoubtedly respon- 
sible for the extrapyramidal symptoms, The 
loss in the usual pigment of the nerve ее of 
the substantia nigra and locus caeruleus most 
likely played no part, the authors believe, in 
the causation of neural signs. They regard the 
pathologic changes in the striatum anc palli- 
dum in their patient as somewhat anacgous 
to those seen in hepatolenticular degeneration 
(Wilson's disease and pseudosclerosis).— A. 5. 
Bromer. 





SKELETAL SYSTEM 


ANsPACH, WiLLIAM E., and Ciirron, Мз ЫЛЕ 
МАЕ. Hyperparathyroidism in childre:.. 4m. 
J. Dis. Child., Sept., 1939, 58, 540-57. 
Anspach and Clifton report 2 cases of ayper- 

parathyroidism in children. The first case was 
that of a girl, nine years old at the onset of 
symptoms, who showed on roentgen exam:na- 
tion generalized osteoporosis and metastatic 
calcification in the soft tissues of the rmht 
shoulder and knees. These changes were s malar 
to those reported in hyperparathyroidsm in 
older children and adults. Removal of a para- 
thyroid adenoma relieved the conditioa and 
there was no recurrence of hyperparathvroid- 
ism during the subsequent three years. 

The second case was that of an infant whose 
symptoms werg first noted at the age of three 
months and progressed for two years. Blad- 
ness. thought to be due to increased intra- 
cranial pressure secondary to distortion and 
fractures of a soft skull, developed durirg the 
second year. Because of the hypercalcem:a and 
hypophosphatemia, together with initia! nor- 
mal renal function, Anspach and Clifton beheve 
that the diagnosis was primary һуреграғаглу- 
roidism, despite the fact that the skeletal 
changes somewhat resembled those of renal 
rickets. The persistent loss of density m the 
endochondral zones in the roentgenograms m- 
dicates, they believe, that acalcification as well 
as decalcification may be a feature of pr:mary 
hyperparathyroidism during active body 
growth. 

During the period of observation pror to 
treatment, while there was persistent hyper- 
calcemia and increasing decalcification, the 
serum phosporus value returned to ncrmal. 
After roentgen irradiation of the neck, she 
bones recalcified. Polyuria and hypotonia were 
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relieved. Searing the two years following ir- 
radiac:on of the neck there was no evidence of 
dysfureties of the parathyroids. The authors 
state that this is the youngest patient reported 
thus far and the only one they know who 
showed scectacular recalcification following 
roentzen &erapy.—R. S. Bromer. 





Oppensebcer, ALBERT. The swollen atrophic 
hand Serg, Gynec. & Obst, Oct, 1938, 
67. 345—464. 

The ао ог describes 14 cases of a peculiar 
the bones of the hand associated 
v of the skin and interosseous 
musc€s. s syndrome could be correlated 
with vadateral abnormalities of the interver- 
tebra. гата па on the side of the affected hand. 
The aature of the lesion producing the bony 
const-ictics was not specific and did not vary 
the ciniczl syndrome. Only ultrashort wave 
theraoy was used over the affected segments 
with ш cure in 6 of 7 patients. The therapy pro- 
ducec me change in the roentgen findings so 
that the avtthor explains the results as an action 
on tke nerves producing a decongestion of 
their sheaths. Oblique roentgen projections of 
the cervical spine are essential 40 show the 
P C. Swenson. 
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Ecke. Wacrer. Zur Morphologie und Genese 
des Zwe-gwuchses; Untersuchungen an Lili- 
putanerr. (The morphology and genesis 
of dwaram; examinations of Lilliputians.) 
Forsehr. a. d. Geb. d. Réntgenstrahlen, 
August, 2939, 00, 107-134. 

The studies were made on 11 Lilliputians, 
9 males arci 2 females from eighteen to forty- 
two yzars єт age and all members of a dramatic 
troupe. They varied from 101 to 129 cm. in 
heigh-. In Фе group were three pairs of siblings. 
Famils his: eries revealed that the parents were 
all of acral size and there was no knowledge 
of dwarfise: among the ancestors. The birth 
weigh:s мезе all normal. In the majority of 
instarzes <ansiderable growth in height oc- 
currec after the twentieth year. Numerous 
anthrep: e measurements were made on 8 
of the iil ians and tabulated. The propor- 
tions ef te body were essentially normal 
thouga there was some tendency to brachy- 
cepha y ar the weight tended to be high in 
propo-t;on to the height when comparison was 
made a ith zhildren of the same size. The facial 
features were usually childish and in none had 








464 


the voice changed from cts childish character. 
The genitals were examined in only 2 males and 
they were observed to be disproportionately 
small in size and the testes were not palpable. 
The others gave evidence of extreme modesty 
and were not examined. There was a general 
absence of secondary sexual characteristics. 
The intelligence corresponded essentially to 
that of a normal adult and they were remark- 
ably reliable in keeping appointments. Blood 
studies in 4 cases showed a tendency to lymph- 
ocytosis (41 to 58 per cent); electrocardio- 
grams were normal in 5 cases. 

Extensive skeletal studies with the roentgen 
ray showed a normal sella turcica in 8 cases and 
some enlargement over the normal standards 
of Kovacs in g. The skeletal development 
shown in the hands, spine and pelvis corre- 
sponded to that of children between five and 
sixteen years ог age. In : case there was short- 
ening of the middle phalanx of the fifth finger 
which one commonly finds in mongolism, in 
another an enchondroma of a phalanx was 
discovered. In 8 of 11 cases there were definite 
changes in the femoral heads and pelvis re- 
sembling Perthes' disease. Aseptic epiphyseal 
necroses wefe also observed at the elbow and 
elsewhere. The development of the paranasal 
sinuses seemed more retarded than the rest of 
the skeletal development. 

Koch has reported finding cystic degenera- 
tion of the hypophysis in a hereditary dwarf 
and changes have beer observed in dwarfed 
animals. The cystic degeneration may be 
secondary to some congenital anomaly of thg 
anterior lobe just as goiter forms in hvpothy- 
reosis. There follows a review of the lite-ature 
and a discussion of the possible hypophyseal 
origin of the dwarfism in this group.—J7. A. 
Evans, Fr. 








ISCELLANEOUS 


Mzrrzzen, H., and KCurz, E. Н. Über den Ab- 
lauf einen experimentellen Entzündung un- 
ter der Wirkung de- Róntgenbestrahlung. 
(The course of an experimental inflammation 
under the influence of roentgen irradiation.) 
Strahlentherapie, 193%, 62, 425-435. 


The authors attempted to determine the ef- 
fect of roentgen irradiation on the salt picture 
occurring in the course of an inflammation. 
Meltzer has shown by previous experiments 
that in humans, rabbits and guinea pigs, an in- 
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flammazion produces regularly a considerable 
displacement in the salts of the inflamed region, 
the nature of the displacement depending on the 
giver stage in the course of the inflammation 
and в, therefore, characteristic of the age and 
of the condition of the inflammation. The 
method of study pursued by the authors was as 
follows: 

Ur der aseptic conditions catgut sutures (оо) 
were introduced into the skin of the back of 
rabb ts. Half an hour later the same skin region 
was irradiated with 825 r (or with fractional 
doses). After this, one suture with the neighbor- 
ing skin was excised and examined. 

Clinically the roentgen treated skin region 
differed in no way from a normal skin region into 
which a catgutsuture is introduced under aseptic 
conditions. In all experiments the wound healed 
following the excision aseptically. The duration 
of healing was neither longer nor shorter than in 
the non-irradiated skin region and the opera- 
tive scars differed in no way from those ob- 
tained in the non-irradiated region. 

The hematoxylin-eosin stained histological 
sections presented a picture of a foreign body 
inflammation, the picture being dominated by 
edema and round cell infiltration. After the 
third day the catgut suture appeared encap- 
ѕшатес by a newly formed connective tissue. Of 
significance is the fact that on the fifth and 
sixth cay, at a time which was later found to 
correspond with a definite decrease in the salt 
content all the phenomena of inflammation had 
regressed practically completely so that i@ the 
pathological sense the suture appeared to be 
situated in the tissue without practically pro- 
Чист any reaction and being surrounded only 
here and there by individual round cells and 
leukocytes, while on the seventh day the in- 
filtration again increased. 

Seven hours after the irradiation and after 
the introduction of the catgut suture, there oc- 
curs a definite increase in the salt content and 
this increase is uniformly distributed through- 
out the tissue. After this the ash content con- 
tinues to increase, reaching its highest point on 
the third day. At this time there has formed a 
definite ring around the suture which shows an 
increased concentration of the salts directly 
around the suture. On the fourth day there oc- 
curs a decrease in the ash content and this de- 
crease is most pronounced on the sixth day. At 
this time, however, the ash particles are again 
uniformly distributed throughout the skin re- 
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gion. On the seventh day the salt content be- 
gins to increase again. 

The behavior of the calcium salt is parallel 
to the behavior of the total ash content. After 
seven hours the magnesium content is increased 
but is definitely decreased after fourteer and 
after thirty-two hours and again slightly in- 
creased on the second, fourth and seventh day. 
Only a part of the total magnesium sake con- 
sist of water insoluble compounds. 

From the findings presented above, it :s quite 
clear that under the influence of a single roent- 
gen irradiation with 825 r the usual coarse of 
inflammation is completely changed. S:milar 
changes occur also under the influence of frac- 
tional irradiation.—4. <. Schwartzman. 


LaxcENponrr, H. Das Verhalten des Retiku- 
lozytenwertes der weissen Maus nach Rónt- 
genbestrahlung. (The behavior of the reticu- 
locyte values of the white mouse following 
roentgen irradiation.) Strah/entherapiz, 1938, 
62, 304—314. 

According to Coutard the usual irradiation 
differs from the simple fractional methoc of ir- 
radiation basically by the decrease of the dose 
per time unit. While in the simple fractional ir- 
radiation the dose per minute correspoads to 
that of the intensive irradiation it equals in the 
protracted fractional method only about 2-2.5 
r. Numerous communications have appezred in 
the literature regarding the mode of action of 
both forms of irradiation. In spite of that, even 
at pfesent it is not quite clear whether che pro- 
tracted fractional method of irradiation сап be 
substituted by the simple fractional doses. In 
order to contribute to the solution of this prob- 
lem, an attempt was made by this authar to de- 
termine the effect of the various types cfirradi- 
ation on the behavior of the reticulocyte values 
of the white mouse. The behavior of the reticu- 
locyte value for purposes of determining the ef- 
fect of the different types of roentgen irradia- 
tion was utilized because of the fact that previ- 
ous studies have shown that the number of 
reticulocytes in the white mouse is usual v con- 
stant or subject only to slight variatiers, and 
because of the fact that even a slight reentgen- 
ray dose is sufficient to produce a definite quan- 
titative influence on the reticulocytes. 2. series 
of previous studies have shown that a <iagle ir- 
radiation of a white mouse with doses ef high 
intensity always produces a definite decrease of 
the young red cells found in the circulating 
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blooc. Lepending on the size of the dose this 
phen xneror persists for one or more days after 
whica tke rumber of reticulocytes returns to 
normal. When the mouse is irradiated with 
doses cf lesser intensity the time course of the 
reaction is changed in a given manner. After 
the aim ris ration of 100 г no demonstrable in- 
fluence эһ the erythropoiesis is present; after 
the adraini tration of 200 to 400 r, on the 
othe here, the course of the irradiation reac- 
tion tale: z longer time when the protracted 
те өй is used in comparison with the simple 
те ей enc a similar dosage. In these cases, 
therefor, tne effect of the protracted dose is 
grea-er. A comparison of the curves obtained 
furtker shows that under a similar dosage, the 
radi.ckcn intensity increases the effect of the 
roenczer ras. This is applicable, however, only 
for iatessites of 1 r per minute. If the dose per 
time an t, however, is below this value, then the 
time ecurrse of the reaction is the same in the 
two ne kocs of radiation application. 

When the dose of 1,000 r is divided in such a 
marrer chat individual fractional doses of a 
slight 13tersity are separated from each other 
by give inzervals of time, then the effect of the 
roertgen reys on the reticulocyte ‘values is de- 
pen dens act only on the type of the time dis- 
tribatier and the height of the fractions, but 
also on the intensity of the radiation. If 100 r is 
giver eal» then at first no difference in the 
couse of tae two reaction curves is demonstra- 
ble after tae irradiations. If the time interval 
is increased, however, between the individual 
jrradia iens, in that 100 r is given at intervals 
of txo jays, then the effect of the total dose on 
the hemepoietic tissue is considerably slighter 
thai глас obtained from irradiation with a 
higaer ist-nsity. Under these conditions the 
tissies get used to the irradiation and the ef- 
fect s ess pronounced. 

Ca tae kasis of the results obtained, it may be 
stad thet judging by the behavior of the 
retzulacvtes, definite differences in the mode of 
acten of the two methods of irradiation exist. 
The iiueace of the simple fractionated treat- 
meaz cm tae tissue examined as well as on the 
entre bocy is always more pronounced than 
that resultang from the protracted fractionated 
irradiation. Nevertheless it must be emphasized 
that thesccurse of the reaction after a long irra- 
diacior seeuires, in most cases, a greater time 
intervzlard that the same total dose 15 tolerated 
by the same type of animal to a better extent 
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than that following a simple fractionating of 
the dose.--4. S. Schwartzman. 


Сканам, J. Warrace. Radiation sickness; 
treatment with nicotinic acid. Y. Zm. M. 
Ass., Aug. 19, 1939, 773, 664-667. 

In spite of increasing knowledge and im- 
proved technique in the use of roentgen rays, 
radiation sickness continues to be a major 
problem for those who are using high voltage 
therapy. The author reviews the literature on 
this subject. The cause and mechanism of the 
reaction are unknown and no evidence has been 
found to support theories regarding such etio- 
logic factors as nitrogen retention and uremia, 
acidosis, alkalosis, liver damage, hypoglycemia, 
decreased blood cholesterol, retention cf chlor- 
ides or injury to the intestinal epithelium. The 
diverse and sometimes contradictory checries 
with regard to etiology indicate that the mech- 
anism of radiation sickness is still undefined. 

Spies, Bean and Stone noted porphyrinuria 
in 5 of 7 cases of radiation sickness. Nicotinic 
acid in doses of from 200 to 1,000 mg. daily was 
administered to these patients, and the treat- 
ment was followed by a prompt cessation of 
nausea, vomfting, anorexia and headaches in all 
7 cases and a return to normal of the urinary 
porphyrin. This drug was tried in a series of 70 
cases under roentgen greatment at the Ontario 
Institute of Radiotherapy, Toronto General 
Hospital, including only those cases of radia- 
tion sickness in which severe nausea or nausea 
and vomiting were present. With the onset of 
the radiation sickness, patients were given 100 
mg. of nicotinic acid twice or three times daily, 
either in the form of powder in half a glass of 
water and sipped slowly over half an hour, or in 
the form of 30 mg. tablets administered in a 
similar manner. 

Following nicotinic acid therapy a result was 
classed as excellent if all symptoms were cured, 
good if vomiting stopped and some slight nau- 
sea remained, fair for cases in which vomiting 
was decreased to an occasional incident, and 
failure when the drug had little or no effect. The 
following table shows the results obtained: 


Result 
Area Irradiated Excellent Good Fair Failure 
Abdomen 13 19 4 5 
Chest 1 5 3 2 
Head and neck 4 7 © 1 
Inguinal gland © 2 а о 


Abstracts of Roentgen and Radium Literature 


Maren, 1940 


Head and ab- 


domen I о I о 
Chest and ab- 
domen о о 2 о 


The mode of action of nicotinic acid has not 
been determined, but no direct relation to por- 
phyrin metabolism could be shown.—$. G. 
Henderson, 


Baumever, S. Über die Wirkung Kurzwellen- 
behandlung auf maligne Tumoren. (The ef- 
fect of short wave treatment on malignant 
tumors.) StraMlentherapie, 1938, 62, 373-375. 
Numerous attempts have been made to de- 

termite the effect of short wave therapy on 
malignant tumors. Even though there is no uni- 
formity of opinion on the subject the results ob- 
tained by a predominant number of authors 
were 1 egative, 

Haas and Lob have found that short waves 
show no demonstrable effect on artificially in- 
осшаг: malignant tumors. If the field strength 
is increased up to heat coagulation, the reaction 
of the tumors differed in no way from the reac- 
tion o` the healthy tissue; these authors were 
therefore unable to demonstrate any specific 
biologic effect of the short waves on tumors. 
Practically identical results were obtained by 
Collier. These authors have received the im- 
pressicn that tumors treated with short waves 
showed a somewhat greater growth than non- 
treatec tumors. Pflomm, on the other hand, re- 
ported to have obtained a disappearange of 
artificially inoculated sarcoma of rats following 
short wave treatment. At this point it must be 
menticned that a spontaneous disappearance 
of sarcoma of rats is occasionally observed. In 
order to develop a hyperemia and thereby to 
intensify the sensitiveness of the tumors to 
roentgen rays, Fuchs subjected to the short 
wave treatment 2 patients suffering from pul- 
monar г carcinoma prior to the treatment. Не 
believes to have improved somewhat the re- 
sults cbtained in this manner. Urbach and 
others, on the other hand, advise against the 
use of short wave treatment in malignant tu- 
mors. 

This author had an opportunity to study the 
effect cf short wave treatment on a patient and 
the results obtained by him are summarized 
briefly as follows: 

t, Short waves have a definite influence on 
malignant tumors. 


2. Simultaneous short wave and roentgea ir- 
radiation may lead to an enlargement of me ig- 
nant tumors. 

3. A “sensitization” of tumors to roentgen 
rays is not obtainable by short waves. 

4. Short wave treatment of malignant tu- 
mors must be warned against.—. S. Schwaetz- 
man. 


$мїтн, Lawrence W., and Fay, ГЕМРЬЕ. Tem- 
perature factors in cancer and embryona: zell 
growth. 7. dm. M. Ass., Aug. 19, 1936, 213, 
653-660. 

This paper presents clinical, pathological and 
biological evidence that "temperature" plays 
one of the most important parts in the асттуа- 
tion of embryonic cell growth. Two common 
principles apparently apply to cellular actim ty, 
embryonal cell development and plant germi- 
nation. 

т. Favorable temperature is the chief acti- 

vator in cell growth. 

2. The physical spectrum (from roentgen rays 
to ultraviolet rays) contains some quality 
which is inhibitory to cellular grow:h and 
regulates maturation and differentiazon. 
Initial experiments were designed witk the 

simple incubation of fertile eggs at гсетрега лгеѕ 

ranging from 108 to go°F. for the twenty-one 
day period usually necessary for the normal 
hatching of the chick. There is a narrow range 
between 97 and,104?F., which might be spoken 
of as the efftimal zone, in which normal grcwth, 
diffe&fntiation and organization of the tissues 
take place, with the development of a rcrmal 
chick. At the lower level there is a critical tem- 
perature lying at approximately 94 or 95°*., at 
which there will be marked retardation 13 the 
development of the embryo and a viable chick 

will only rarely develop. It is the author’s im- 

pression, gained from chick experiments, that 

a temperature just above freezing is not as seri- 

ously detrimental to the later normal develop- 

ment of the embryo as is the maintenance of a 

temperature just below the critical level. Im the 

attempt to demonstrate the importance of zem- 
perature with respect to embryonic cell growth, 

a series of experiments was undertaker, in 

which the effect of temperature on the gmewth 

of normal and cancer cells was studied by zssue 
culture methods. Preliminary observations 
bear out the theory that critical levels exe for 
these cells and that tumor cells are more readily 
affected by alteration in temperature then 
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norma, -bferentiated, adult type cells. The im- 
portarce > heat and light with respect to ger- 
minat-on, growth, differentiation and organi- 
Zatior o^ onts is mentioned. 

The investigation of the effect of alteration 
in temrpera-are on the growth of immature, un- 
differer tiated neoplastic cancer cells in human 
beings was the next step in this work. Thirty- 
eight эа eats with inoperable cancer have been 
treated by local refrigeration alone combined 
with егис “hibernation,” in which for peri- 
ods as long as five days the body temperature 
as read эе ~ectal thermocouple was maintained 
at levels as low as 85 or go?F. By refrigeration 
is meert Ez application of cold locally by means 
of ice waer or a brine solution circulated 
throuzh ar apparatus designed especially to fit 
the s-ructares in which the lesion exists. By 
hiberza- s is meant a general reduction of 
body temæsrature below the critical level of 
95°Е. Thraagh the withholding of food, com- 
plete expcsare of the body to a constant low 
envirenrec-tal temperature (so to 60°F.) main- 
tained o» an air conditioning unit, and light 
narccsis pesduced with small doses of avertin 
with arm ene hydrate and of barbiturates, a 
state of acticial “hibernation” can be main- 
tained in which metabolism is reduced to an 
almost acghgible figure, with arrest of bowel and 
renal ‘ancton. During such hibernation neo- 
plast с fesns are diminished in size even more 
strikingly zhan by refrigeration alone. In every 
instaaze tære has been a prompt reduction in 
pain. These has been regularly a rapid, gross, 
measirab decrease in the size of the lesion 
within -enty-four to forty-eight hours. There 
has 5 also a general improvement in the 
patients condition, with a gain in weight, a 
tite and a change for the better in 
| state. These patients had all been 
giver ap from the standpoint of the more 
orthcdoz *aethods: operation and irradiation. 

Se-izl Ez»psy specimens were taken at vary- 
ing iterwals after the initiation of local re- 
frige-a:ios therapy. Within the first twenty- 
four tc orty-eight hours there occurs а 
persister ts:chemia, the effect of continuous cold. 
Witkin кте first forty-eight hours definite 
changes ia the staining capacity of the tumor 
cells are fequently found. Within the next few 
days a «egenerative change takes place which 
ranges fram the minimal changes already noted 
to frark cecrosis and complete disintegration 
of tke sels. So long as the temperature locally 
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is not reduced below an arbitrary figure of 
40°F. no demonstrable changes take place in 
the overlying normal adult differentiated struc- 
tures such as the skin and subcutaneous tissue. 

The authors believe that the application of 
subcritical temperatures, through methods of 
local and general "refrigeration," may offer a 
valuable therapeutic adjunct to our present 
method of treatment of undifferentiaced cell 
growth, particularly of carcinoma.—5. G. 
Henderson. 


Carry, Jonn R., and Rav, Bronson S. Some 
experiences, experimental and clinical, with 
direct irradiation. of neurological tumors 
during operation with low voltage radiation. 
Radiology, March, 1939, 32, 325-331. 
Avoiding any controversy of the relative 

value of high voltage and low voltage therapy 

in cases of brain tumor, the author reports his 
experience with very low voltage high intensity 

irradiation in experimental animals and in 12 

patients suffering from brain or cord tumors. 

The apparatus used was a shock prcof ma. 
chine equipped with various sized cones which 
could be sterilized. The inherent filtration of 
the oil in tHe tube was equivalent to 0. mm. 
Aland the intensity was such that 2,000  meas- 
ured in air could be given in twenty minutes at 
a distance of 20 cm. 

Experiments were conducted by irradiating 
the brains of normal dogs through a window 2 
cm. in diameter cut in the parietal bone. 
Various amounts were given and although all 
the experiments are not completed it appears 
that the dog's brain can stand dosages vp to 
12,000 r at low voltage without showing clinical 
effects or more than minor microscopic changes. 
Using larger dosages of 18,000 r it was possible 
to demonstrate that the depth intensity of the 
rays is limited aad there is comparatively little 
scattering effect outside the limits of the direc- 
tion of the beam. 

Six cases of brain tumor and 6 of cord zumor, 
all inoperable, were treated by localizing the 
beam to the residual tumor as soon after a 
radical excision as possible; 2,000 r at 60 kv 
(peak) at 20 cm. distance was given. The only 
immediate reactions noted were an unexplained 
fever in 2 of the cord tumor cases and т of the 
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brain cases and a temporary facial palsy de- 
veloped in t brain case. 

Sections taken from the tissue in the center of 
the roentgen-ray beam showed definite tumor 
cell destruction within twenty minutes after 
the beginning of the irradiation. 

This method of treatment is so new that no 
conclusions can be drawn as to its ultimate 
value. In discussing this paper, Dr. Sherwood 
Moore said, judging from his own experience, 
he was sure that a great deal of good could be 
accomplished by this form of irradiation in 
hopeless cases.—7. H. Harris. 


Bromuey, J. F. Low-voltage, near-distance 
x-ray therapy. Brit. Y. Radiol., May, 1938, 
IT, 289-296. 

Author's Summary: 

1. Low-voltage short-distance irradiation 
has a valuable place in radiotherapy. The 
limitations of the method must be appreciated, 
and these are implied in the title. In order to 
emphasize the essential principle of very short 
distance, the term "contact" therapy, which 
was at one time used, would seem to be permis- 
sible, even if not strictly accurate. The strict 
localization of the beam, both laterally and 
deeply, is an advantage in numerous situations. 

2. Cooperation with the surgeon will increase 
the sphere of usefulness for the tube, particu- 
larly in mouth and rectal cancer, and possibly 
in some cases of cancer of the lung. 

3. Full dosage, founded on careftft prelimi- 
nary measurements, 15 essential. Adminfra. 
tion cf a series on an area which has received a 
previous dose which has proved inadequate is 
both dangerous and liable to failure. At least 
6,000 r must be given to carcinomatous tumors. 
For redent ulcer, smaller doses are permissible. 

4. Multiple small fields directed to the pe- 
riphery of a tumor are, in general, more efficient 
than single larger fields. Occasionally, small 
single fields are permissible in treating rodent 
uleer in the canthus of the eye and similar 
situations. 

5. An interesting line of research is made 
possible by the ease with which the beam can 
be localized to an isolated node of skin cancer, 
or to a particular portion of tumor.—$. G. 
Henderson. 
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BRONCHIOGENIC CAECINOMA 


By LLOYD F. CRAVER, M.D.* 
IEW YORK CIT? 


"pe report has a two-fold purpose: 
first, to emphasize the value of aspira- 
tion biopsy in the practical diagnosis of 
cancer of the lung, and, second, to empha- 
size the value of roentgen irradiation 1з the 
treatment of that disease. 

Based on a review (Table 14) ef 401 
cases in the files for cancer of the lamg at 
the Memorial Hospital, from 1918 to July 
1, 1939, the report is restricted to 175 
cases that have been regarded as having 
satisfactory histologic proof of the diag- 
nosis during the years 1920 to July 1, 939. 
It is prglseble'that a high proportion cf the 
case that were not analyzed, 226 in aum- 
ber, were also cases of cancer of the ‘ang, 
but in them there was either no histolczical 
material available, or the pathologie 3iag- 
nosis was so questionable that they were 
excluded. In addition, there were ж few 
cases in which the evidence strongly sug- 
gested that the lung tumor was secordary 
to a primary carcinoma of some other or- 
gan. 

Age and Sex Incidence. The average age 
on admission was 55.8 years. By subtract- 
ing the elapsed time from apparent easet 
to admission, the figure for the average age 
at onset becomes exactly fifty-three vears 
(see Table тв). 

The great preponderance of the male 
sex found in nearly all studies of lung can- 
cer is strikingly emphasized in this. series 


ТАвіЕ IA 


CARCINOMA OF LUNG FILE 
MEMORIAL HOSPITAL 





Year Proved | Unproved Total 
94 o 4 4 
gis о 8 8 
gie I 5 6 
92 I 97 е 10 
92 о 16 16 
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3- 2 14 34 
B 21 3 34 
ge 20 9 29 
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ГА) 24 9 33 
Be 9 + 13 
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Not га t bslow the line, that is after 1932, the number of 
proves czs-scweeeds the number of unproved cases in each year. 
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Az» average) on admission $3.8 
Ax: average) at onset $3.9 


* From the Memorial Hospital, New York. Read at tse International €erc-r Congress, Atlantic City, N. Jo September, 1939. 
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(see Table п). For the whole group, the 
sex incidence was 90.3 per cent in men, 9.7 

per cent in women. jt was noticed that in 
the earlier vears of the twenty vear period 
covered by the 175 proved cases, this dis- 
proportion between men and women was 
less marked. Therefore, the sex incidence 
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BRONCHIOGENIC CARCINOMA; 
IN 17$ CASES 


SEX INCIDENCE 


Men Women 


Whole ia 90.35) 9.764 
1920 to 1929 33.3 26.7 (15 cases) 
1930 Eig. 9 8.1 (160 cases) 








E "irst half of group 


pO 14.9 (87 cases to May, 

1935) 
Second half of group 95.5 4.5 (88 cases May, 
1638 to July 1, 

19359! 


was re-analyzed in two ways. For the 
first ten vears, 1920 to 1929, inclusive, the 
sex incidence was 73.3 per cent men, 26.7 
per cent women; while for the second ten 
years, 1930 to 1939 inclusive, the M in- 
cidence was 91.9 per cent in men, 8.1 per 
cent in women. Inasmuch as n per- 
centages are based on only 15 cases for the 
first ten year period, it seemed advisable 
to compare the sex incidence in the first 
half of the 175 cases with that for the 
second half. Here again we find that there 
seems to be an increase in the greater in- 
cidence in the male sex in recent years. 
Taking the first 87 cases, running from 
1920 to May, 1935, the sex incidence 1s 85.1 
per cent in males, 14.9 per cent in females; 
while in the second half, comprising 88 
cases from May, т 935, to July i ‚ 1939, the 
sex incidence is 95.« per cent in males, 4.5 
per cent in females. 

The significance for the epidemiology of 
cancer of the lung in these figures, waich 
seem to indicate a changing sex incidence, 
giving even greater lability te males in 
recent years, should not be Judged until 
there has beer a study of a much larger 
series from various sources, as our figures 
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may merely represent an unusual set of 
circumstances. 


THE DIAGNOSIS OF BRONCHIOGENIC 
CARCINOMA 

Fiaal Proof. The methods by which final 
proof of the diagnosis was considered to 
have been made in this series of 175 cases 
are tabulated in Table ri. The methods 
are arranged in order, according to the 
likely degree of certainty of proof, begin- 
ning with autopsy. Autopsy was done in 
34 cases, or 19.4 per cent of the whole 
group. Tissue removed from a lung tumor 
at thoracotomy, or an expectorated macro- 
scopic piece of tissue accounted for то 
HI 


BRONCHIOGENIC CARCINOMA-~174 CASES 
METHOD OF FINAL PROOF OF DIAGNOSIS 


TABLE 
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Total Alone mented mented 
Method by the by the by Au- by Other 
Method Method topsy Methods 
Autopsy 34 15 — 19 
"Thorazoromy 8 7 1 o 
Expectorated 
tissue 2 о І 1 
Вгопслозсору 8o 59 E 10 
Aspiration of " 
lung 66 58 оем ©“ 
Aspiration of “en. 
rib І 1 o о 
Aspiration of 
I 1 о о 


lymph node 


cases. In 2 of these cases, the diagnosis was 
confirmed by autopsy. In 7 cases, or 4.0 per 
cent, the diagnosis rests alone on tissue 
removed by thoracotomy. 

As for bronchoscopy, the diagnosis rests 
alone on tissue removed by this means in 
59 cases, or 33.7 per cent. In 11 other cases 
the proof by tissue removed at bronchos- 

copy was confirmed by autopsy, and in 10 
further cases, there was additional histo- 
logical proof by other means, such as ex- 
amination of excised nodes involved by 
metastases or of material aspirated from 
metastatic tumors in lymph nodes or bone. 

As for aspiration biopsy of the lung 

tumor, it will be noted in Table ii that a 
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considerable proportion of the cases in this 
series, namely 58 cases, or 33.1 per cent, 
has been accepted as proved cases of pri- 
mary bronchiogenic carcinoma on the sole 
basis, as far as tissue examination is con- 
cerned, of specimens removed from the 
lung by this method. 

To critics of the inclusion of 33 per cent 
of the cases in this series on the basis of 
tissue removed from the lung by aspiration 
biopsy, the following statements are made: 

It is frankly admitted that in general the 
bits of tissue removed through a broncho- 
scope lend themselves somewhat more 
readily to the skilled pathologist’s interpre- 
tation of type and grading of carcinoma 
than do the smears made of material ob- 
tained by aspiration biopsy. However, a 
careful sectioning of the small clots and 
fragments of tissue obtained with the as- 
pirating needle may yield sections every 
bit as good and sometimes better than 
crushed scrapings obtained with a broncho- 
scope. 

The method of aspiration biopsy ге- 
quires considerable technical experience 
and cooperation all the way through, 
cluding the roentgenological localization 





tifsue obtained, the careful technique of 
preparation of slides, and finally the skill 
of the pathologist in finding significant bts 
of tissue and in interpreting them. 

When on such a basis a diagnosis of 
carcinoma is made, frequently even as to 
whether it is epidermoid or adenocarzi- 
noma, and a clinical survey of the patient 
yields no sign of primary carcinoma else- 
where, one may feel justified in assuming 
that the case is one of primary lung carei- 
noma. After all, bronchoscopic removal of 
carcinoma does by no means make certain 
that the tumor is primary in the lung, since 
it is quite possible for metastatic tumors to 
erode the bronchial wall. The same cri:eria 
in judging whether a carcinoma is primary 
in the lung must be applied in a large meas- 
ure to cases with bronchoscopic biopsies as 
to those with aspiration biopsies. 
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In our series of aspiration biopsies, in 
addi&on tc the 58 cases т which this 
methoc vas the only proof, there were 2 
cases ir which autopsy confirmed the diag- 
nosis aad 6 cases in which the proof was 
suppEriezted histologically from other 
sources, sich as excised metastatic lymph 
nodes, asoi-ation of nodes, aspiration of 
meta tatie esions in bone, and tissue re- 
moved brorchoscopically (2 cases). 

In ore ease the histologic diagnosis rests 
alone upea aspiration of a rib. Since this 
was 2 ces? in which the lung tumor was 
contiguous to and had directly invaded the 
rib, i; тау be considered practically the 
same as az aspiration of the lung. 

In one case the proof histologically rests 
on anzspi7azion of a lymph nede. With this 
one exception, all cases in which proof 
woul have to depend on either aspiration 
or excisiex, cf a lymph node have been ex- 
cluded. This case was included because the 
tumo- was a bulky left apical carcinoma 
destrcy/rg oortions of the left first and 
secon 1 -s and lying very close to the in- 
volved Et supraclavicular lymph node 
from «hxca the specimen was aspirated. 

As “az as oroof of primary lung origin is 
concerned. it may be stated that no case 
can be looked upon with absolute certainty 
unless aa autopsy unqualifiedly demon- 
strates beth grossly and microscopically їп 
the opinion of an experienced tumor pa- 
thologist taat the the primary site is in the 
lung. зоте zutopsied cases have had to be 
excluc ed f-on this report because a review 
of ther x aterial this year showed that they 
were orixmry carcinomas of other than 
bronca:al or gin. 

Proaf cf Diagnosis for Purpose of Treat- 
ment. Ix Table ту are summarized the 
methcis ə» which the diagnosis was made 
in preparation for treatment. Bronchos- 
copy бо cases, 45.7 per cent) and aspira- 
tion bepsy (64 cases, or 36.5 5 per cent) are 
the ch ef mezns used in this series to obtain 
tissue ?rcv:ng that the patient has a carci- 
noma of she lung before a decision is made 
about the method of treatment. 

It is important to know, if possible, that 
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a patient has carcinoma of the lung before 
deciding that he is to be subjected to treat- 
ment for that disease since the treatment 
is severe. The thoracotomies (8 cases, 4.6 
per cent) listed in this table were, with one 
exception, done elsewhere before the pa- 
tient was referred to Memorial Hospital. 
As a purely diagnostic procedure, thoracot- 
omy is а rather severe procedure to impose 
on a patient suspected of having bronchial 
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BRONCHIOGENIC CARCINOMA ; METHOD OF DIAGNOSIS 
FOR TREATMENT IN 175 CASES 


Bronchoscopy gO 
Thoracotomy 8 
Expectorated tissue (confirmation by this 
means in 2 cases) o 
Aspiration biopsy of lung 64 


Lymph nodes excised or aspirated (confirma- 

tion by this means in £ cases) gi 
Aspiration of rib (directly invaded from lung) 1 
No tissue during life (all confirmed by autopsy) ag 


Total 175 


. 
carcinoma. By contrast, bronchoscopy and 
particularly aspiration. biopsv are brief, 
less hazardous and cause much less delay in 
subsequent procedures. 

The examination of tissue from an ac- 
cessible swollen lymph node, the seat of 
metastatic carcinoma, may be of help in 
proving that the patient has carcinoma 
arising somewhere within the drainage 
field of that node, but it is often difficult for 
the pathologist to determine whether the 
structure is consistent with origin from 
lung. The examination of sedimented or 
centrifuged pleural exudates is notoriously 
unreliable. Therefore, it is better to avoid 
if possible relying entirely on evidence from 
Iymph nodes or pleural fluids in making a 
diagnosis of carcinoma of the lung. 

Bronchosccpic Examination. Removal of 
a biopsy bronchoscopically is preferred to 
aspiration biopsy in all cases in which it 
seems at all feasible to have a broncho- 
scopic examination done. If an actual bit 
of tissue can be secured through the bron- 
choscope it is likely to show cellular ar- 
rangement and thus to permit a diagnosis 
of type, grade, and radiosensitivity of the 
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tumor more readily than the usual aspira- 
tion biopsy. The aspiration biopsy may 
permit only a diagnosis of malignant tumor, 
more commonly a diagnosis of carcinoma, 
less frequently a diagnosis of type, such as 
epicermoid carcinoma, and seldom much 
information as to grade and radiosensitiv- 
ity. However, the careful sectioning of the 
small clot or of gross tissue fragments ob- 
tained by aspiration biopsy may yield 
excellent sections, indistinguishable in some 
cases from regular sections from routine 
gross material, 

Кхрепепсе at Memorial Hospital may 
be somewhat exceptional, in that perhaps 
some unusually difficult cases for diagnosis 
have been referred there. Certainly the 
experience there does not bear out the as- 
sertion that bronchial carcinoma can be 
diagnosed early and with certainty in a 
very high proportion of cases. As will be 
seen from Table iv, were it not for aspira- 
tion biopsy 64 cases, or 36.5 per cent, of 
this series would not have been diagnosed, 
since the use of this method implies that 
bronchoscopy had failed to obtain proof, 
or that bronchoscopy was obviously not 
applicable. The contrast between waiting 
to have a NOBEL а а for a 
tumor to grow along a от 
becomes accessible, on the one hand, Mrd 
on the other hand, the obtaining of a di- 
agnosis of carcinoma within thirty minutes 
by aspiration biopsy, is very impressive to 
those who have had an opportunity to wit- 
ness the two experiences. 

In 26 cases in which bronchoscopy was 
dore and was negative or had failed to 
obtain carcinoma (once in 22 cases, twice 
in 2 cases, three times in 1 case, and four 
times in 1 case) aspiration was done and 
obtained the diagnosis. 

A reflection of the necessity of relving 
on aspiration biopsy in order to prove the 
diagnosis before treatment in many cases 
in which such diagnosis was not afforded 
by bronchoscopy or thoracotomy is shown 
in Table v. Beginning in 1927 and with in- 
creased frequency since 1934, it has been 
found necessary to resort to aspiration. 

As one reason for this, a review of the 
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anatomical locations of the tumors ir the 
lung reveals that a considerable proportion 
of them lie far out. However, several that 
were situated close to the mediastinum 
proved to have no tissue accessible te the 
bronchoscope. There is a considerable 
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COMPARISON OF LEADING METHODS OF DIAGNOS/S FOR 
TREATMENT OF BRONCHIOGENIC 

RCINOMA BY YEARS 
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Thor- 
copy acotomy — Aspir:tion 

192 1 о с 
1921 о 1 c 
1922 о о © 
1923 о 1 с 
1924 1 І с 
1925 о 1 c 
1926 1 o c 
1927 1 o 1 
1928 1 1 1 
1929 2 o c 
1930 4 о І 
1931 6 о e: 
1932 5 o 3 
1933 T o 3 
1934 12 2 3 
1935 10 o © 
1936 8 o Іс 
4 о 15 
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group of bulky mediastinal or juxtahilar 
carcinomas of the lung which apparently 
arise not from the main bronchi, but ‘rom 
medially situated minor branch bronchi. 
They may show some compression, fixation, 
or distortion of the major bronchi, but no 
accessible material for bronchoscopic bi- 
Opsy. 

In 15 cases in which no histologic proof 
of diagnosis was obtained during life and 
in which therefore treatment when given 
was given with considerable uncertainty, 
the diagnosis was confirmed by autopsy in 
all. 

The Histologic Types (See Table ут). 
It was not possible to fit all cases inte the 
commonly accepted three categories of 
epidermoid carcinoma, adenocarcinoma, 
and anaplastic carcinoma. Two additonal 
groups had to be made: (1) bronchiogenic 
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сагситота. a which the growth is undoubt- 
edly cf branchial origin, but it is impossible 
to ckssify т as epidermoid carcinoma or 
adenccaremema; and (2) ‘‘carcinoma’’—~ 
a diagnosi: «ften the best that can be made 
from -he bits of tissue obtained by bron- 
choscepy of aspiration biopsy. Table vi 
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SEL OINCHIOGENIC CARCINOMA 
HES'"OLOGIC TYPES IN 178 CASES 


No. Percent 
Squamous asd epidermoid carcinoma 85 49 
Bronct-ogerec carcinoma 16 9 
Adenecurcinyra 18 10 
Anapiastic cuminoma 19 i1 
“Card oma” 37 21 
Tota 175 100 


shows ас zhe squamous and epidermoid 
groug zcco.nts for nearly half the cases, 
broncaioger.c, adenocarcinoma, and ana- 
plasti- eack for about one-tenth, and the 
unclazsifiel "carcinoma" for about one- 
fifth. 5 

Tretneut of Bronchiogenic Carcinoma by 
Irradzaticr. The study of results of treat- 
ment in Fese 175 cases is based on а 
follow-up which shows 20 patients living, 
140 dead »^the disease, and 15 untraced 
(Table v: 


ТАвь®Е VII 


ЗЕ ONCHIOGENIC CARCINOMA 
FOLLOW-UP OF 175 CASES 


Llivisg 20 
Dec @ the disease 140 
Lost t- follow-up 15 

Teta 175 


The mechods of treatment used in this 
series are «own in Table viri. Two patients 
referred tc Эг. George Heuer and operated 
on by hint гла his associates at New York 
Hosp2al zfter the diagnosis had been es- 
tablisted «t Memorial Hospital (in one by 
aspiration and in one by bronchoscopic 
biops~) are included. Seventeen were not 
treated. Coe hundred and forty-two were 
treated wi h roentgen rays (200 to 700 kv.) 
and :.. were treated by the radon or radium 
element pack. 
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BRONCHIOGENIC CARCINOMA 
METHODS OF TREATMENT IN 175 CASES 


Roentgen therapy 142 
Radium pack 14 
Operation (elsewhere) 2 
Untreated 17 

Toral 175 


Duration of Life іп Untreated Cases 
(See Table 1x). Of the 17 untreated cases, 
3 were untraced and in one the data are 
incomplete. In the remaining 13 cases, the 
total duration of the disease, from the time 
of apparent onset until death, averaged 
14.8 months, and varied from 2.2 ro thirty- 
nine months. Four of these untreated pa- 
tients survived over two years, assuming 
that the estimate of the time of onset 1s 
correct. It does not seem advisable to try 
to make a comparison between rhe dura- 


Fagre IX 


BRONCHIOGENIC CARCINOMA 


Untre&ted Cases Follow-up 
Living 9 
Died 1+ 
Lost 3 
Total we 


In 13 of those who died, the total duration, from time of ap- 
parent onset to death varied from 2.2 to 39 months (4 over 2 
years), and averaged 14.8 months. 
tion after admission of these untreated 
patients with the duration after admission 
of treated patients, since the fact that they 
were not treated would in general mean 
that they came considerably later in. their 
course than did the treated patients. How- 
ever, for the sake of completeness the dur- 
ation of life in the untreated patients after 
admission is included here. It averaged 
2.4 months, varying from five hours to 
11.4 months. 

Method of Estimating Value of Irradia- 
tion. As a means of attempting to estimate 
the value of irradiation in palliation of 
symptoms, the records of all the deceased 
irradiated patients have been studied and 
the degree of clinical palliation has been 
graded on a scale of o, 1, 2, and 3 (in which 


. . 
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о represents no improvement and 3 repre- 
sents very marked palliation). Judgment 
of degree of palliation was made as objec- 
tively as possible based on records report- * 
ing such factors as gain of weight, lessening 
or disappearance of cough, hemoptysis, 
pain, and wheezing, and restoration of the 
pat ent’s ability to work, At the same time, 
the duration of life in months following 
treatment has been recorded. 

The cases have been classified by histo- 
logic type and by the dose in roentgens 
estimated to have been delivered to the 
tumor. In the cases treated by the radon 
or radium pack, the dose estimated in 
roentgens must of course be taken with 
some reservation as to whether it is at pres- 
ent entirely justifiable to compare radium 
roentgens with x-ray roentgens. 

[t must further be stated that in these 
tables (except Table xis) the dose refers 
only to that delivered in the initial cycle. 
Many of the patients in the roentgen- 
treated group had subsequent cycles of 
irradiation which gave them a much great- 
er total tumor dose than is shown here. 
These cycles followed at intervals of 1.5 
to many months. If one took into account 
all the radiation delivemad to the tumor, 
one could make out what ЖМ сет at 
first glance to be a strong case for аси 
meat that patients receiving the larger 
total doses showed much better palliation 
and survived considerably longer on the 
average (see Table xis). However, this 
would be open to at least two objections: 
(1) those who were in better condition to 
start with naturally lived longer and could 
receive more cycles of treatment and there- 
fore a heavier total dose; (2) it is not 
usually considered proper to add together 
doses delivered at intervals of several 
months in computing tumor doses. Of 
course, the first objection is valid to some 
extent, even if the dose in only the initial 
cycle is used, since those in better condition 
at the beginning are also likely to be able 
to stand a larger initial cycle. However, the 
obiection seems somewhat weaker in this 
case, and in the face of the difficult problem 
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Tase X 


BROZCEIOGENIC CARCINOMA 
RESULTS IN CASES TREATED BY RADIUM £ACK IN КЕТА ӨМ ТО TUMOR DOSE IN ROENTGENS AND 
EISTOLOGIC TY: E 





1000-2000 r 














Typ ме od fe rae 
Type bp Pzliation Palliation 
Cases —. Before — After 
| -:—2-3 0-1-2-3 
Squamous and epidermoid | 3 2-0-0 6.6 34 od 1-0-0-0 13.0 1.0 
Bronchiogenic 3 2-:-0-0 4.7 go Go 1-0-0-0 12.5 2.5 
Adenocarcinoma E z-:—0-O 3.7 23.3 7o - -== 
Anaplastic | I 1-c—0-0 4.3 25 |o - 
Total | IO 7-0-0 ‹ л (02 2-0-0-0 12.8 1.8 
| +9 i 
| ay i Av, 





of trying to gain some proper estima:e of plied for treatment earlier in their course 
the palliative effects of irradiatior, it and herefcre might be expected to survive 
seemed better to reduce the analyss to longer, whether irradiated or not. 


terms of the roentgens in the initial cvcle Cases Treated by Radium. Inspection of 
only, as indicating the degree of thoroagh- Table x, showing the cases treated by the 
ness of the first course of treatment radoa or zadium element pack (at distances 


The duration of symptoms before zeat- from 5 te 20 cm.), reveals that in the то 
ment is included to try to meet the ebiec- cases vested that are suitable for analysis, 
tion that cases with longer durations fter the sul s were not at all good. In the 
treatment may have been ones with sat- light of nære recent experience with irradi- 
urally slower courses. However, this point ation, it seems likely that the large radium 
might be argued two ways: on the one doses sn aled too much irradiation of 
hand, if a lon re-treatment average is large sectas of the body, in proportion to 
Vu can Se patients living longer after what could be delivered to the tumor. 

t, 


“we tigatMent, the objection that they were Cazes Treated by Roentgen Rays. Table 


naturally of slower course could be raised. хта sac we that as the tumor dose in roent- 
On the other hand, if a shorter sre- gens is increased in the initial cycle, the 
treatment duration is found for those duration of life following treatments in- 
living longer after treatment, it coulc be creases. Casas receiving from 2,000 to 3,000 
argued that on the average, they had ap- гіп tae tamor survived an average of 8.2 
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BRONGH:OGENIC CARCINGM A 
RESULTS V5. HISTOLOGIC TYPES AND ROENCGENS TO TUM IN 3KITIAL CYCLE IN CASES TREATED 
BY ZOENTGEN RAWS 




















Óiation Be- 


Palhation Be- 
= 2-3 fore c { 


0—1-2-1 fore 


After 


After No. 











Squamous and | 





epidermoid | 14 Ul-2-o-1 12.2 5 12.0 6. 8.6 | 
Bronchiogenic | 2 c-2-0-0 7.1 б. 4:5 3$. 7-9 | 
Adenocarcinoma, 1 -o-o-o б. c.3| i248. б. 7-41 
Anaplastic | 4 pooo 11.9 2.4 | 6 С 6.3 | о 
"Carcinoma" | 7  5$-2-0-0 46 42] 7 1122. i 9.0 | 1 
j 28 21-60-31 9.9 4.3 | 11.6 6. 8.2 54 
| Av | Ay 4 
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Taste XIB 


RESULTS IN ROENTGEN IRRADIATED PATIENTS NOW DECEASED CONSIDERING TOTAL TUMOR DOSE 


'Tumor Dose 


Under 1000 r 


3000-4000 г 


(Ыл ntreate ted) 















IN ALL CYCLES VS. TUMOR DOSE IN INITIAL CYCLE ONLY 








Months’ Duration 





i ue. — ———— 
= Before After 








All cycles 23 19- 3- 0-0 10.1 Sach 13.6 
Initia! cycle 28 21- 6- 0-1 9.9 4.3 14.2 
All cycles 32 17-11— 3-1 12.4 4.4 16.8 
Initial cycle 4c 18-12- 9-1 11.6 6.2 17.8 
АП бек 29 10-147 4-1 6.2 14.9 
Initial cycle | | 39 Qg-15-14-1 8.2 18.9 
All cycles i8 go 16-1 11.0 LEA 22.1 
Initial cycle " I~ 3- C-O 4.4 5.4 9.8 
‘Bef, unt Aft. adm. Total 


13 = | 12.4 2.4 


14.8 





1 aime, 


months, as compared with an average sur- 
vival of only 4.3 months in those receiving 
less than 1,000 r in the tumor. These figures 
may be conapared with the average surv ival 
after admission of 2.4 months in the un- 
treated cases. In the 3,000 to 4,000 r group, 
as there are only 4 cases (keeping in mind 
that this represents the initial cycle only) 
the number seems too few to put any sig- 
nificance on the drop in survival to §.4 
months. Considering either total coses ог 
doses in the first cycles only, there is a 
marked trend toward improved palhation 


as the tumor dose increases (Tables x14 
and XIB). 

As between the various histological 
types of carcinoma, there seems to be hard- 
ly a significant difference in the survival 
figures, but the grades of palliation seem 
to favor the epider moid group as against 
adenocarcinoma and anaplagtic carcinoma. 

Results in Living Pa s. Of the 20 
living patients, опе is one of th@sgatients 
operated on ten months ago by Dr. Geta 
Heuer. Although onlv a right middle and 
lower lobectomy was done, this patient 
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ERONCHIOGENIC CARCINOMA 


LIVING PATIENTS: 





1000-2000 Г 
А Р alliation. Be- 
"o-1-2-3 fore 





After 


баны and 


epidermoid | 1 с-о-о-1 30.9 149.9 | 
Bronchiogenic : — | 
Adenocarcinoma. ~ 
Anaplastic p - E 
"Carcinoma" | 1 о-оо 2.5 6.9 
Total ja 











RESULTS VS, TYPE ANB TUMOR DOSE IN ROENTGENS 
(IN INITIAL CYCLE) 





2000-3000 r 3000- gene r 


aoig Palliati Be 5 
After С ases IO ee 


After 
-2-3 fore 

O-i-1-2 11.8 20.1 1 1-0-0-0 13.0 5.7 
о-2-0-0 §.7 2.1 - ~ 
: 1 O-1-0-0 9.8 5.7 
O-1-1-2 12.6 26.8 1  9-0o-1-0 8.0 4.7 
33) 3З ismo 30.3 $a 

Av. 
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has gained бо pounds and seemed тее of 
disease when last seen one month age. Two 
of the living patients are of too recent 
accession to be suitable for analysis. “able 
хи shows for the remaining 17 living pa- 
tients, all of whom were treated by roent- 
gen rays, the data concerning tumor dose 
in the initial cycle, palliation, and duration 
in months before and after treatment., just 
as is shown for the deceased irradiated 
cases. The shorter duration in some gsoups 
of the living patients of course means aoth- 
ing as vet. 

Five, Four, Three and Two Year Srsvaval 
Rates (See Table xiu). The five year sur- 
vival rates are discouragingly low. Hased 
on all proved cases regardless of whether 
treated or untreated, followed or lost, it is 
only 2.8 per cent. Based on cases treated by 
roentgen rays it is 3.8 per cent. Eves the 
two year survival rate in cases treated by 
roentgen rays, the more favorable ct the 
two irradiated groups, is only a little ander 
7 per cent. 

Therefore, we 





still have to point largely 


toward palliative effect and possible pro- 
longation of life in an almost uniformly 
fatal disease in speaking of the value of 
ae in 
REV 


cinoma of the lung 


El ets are CP ve 





of px The MUERE here ае 
suggests that roentgen irradiation is more 
effective than external irradiation by radi- 
um in the treatment of carcinoma of the 
lung. The figures for palliative results and 
survival after treatment in the deceased 
patients indicate the probability of im- 
proved results in proportion to the ap- 
proach to a cancericidal dose delivered to 
the tumor. It is obvious that, considering 
even the total dose delivered in repezted 
cycles over periods of many months, a 
cancericidal dose has not as a rule seen 
delivered. It may be that there is a thresh- 
old limit of tolerance of lung tissue to 
irradiation beyond which one cannot go 
without producing undesirable and Ẹle- 
terious effects which might for practcal 
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purposes negate the benefits of a control of 
the cencer process in the lung. It is the 
stuGed opinion of tke writer, however, 
that ver~ few indicaticns of such a limita- 
tion of tolerance of luag tissue have been 
seen im this series, and that it is going to be 
poss ble, within the mext few years, to 
delive- safely considerzbly more radiation 
to leng carcinomas then has been done in 
the past A well chosen plan for cross- 


Taste X HI 
BSRONCHIOGENIC CARCINOMA 
ЧУП YEAR, FOUR YER, THREE YEAR, 
AJD TV O YEAR SURVIVAES AS OF JULY, 1939. 


(All pat encs surviving over 2 years were treated by 


roentgen "ays) 
, Roentgen Roent- 
Al Б 1 
Саве Rays and. gen Rays 
UC Radium — Alone* 





per eent percent percent 


Survieec ower five years 2.3 3.1 3.8 
Survivec ower four years 3.3 5.7 4.4 
Surviwec over three years 3.9 42 4.8 
Surviwec ower two years 5 I 





* One p. tier in this group had a "ew radium pack treatments, 


firing, lorger target-skii distances, higher , 
voltages, and greater filtration are the | 
techracal "actors that wll permit increased 
tumor Jo age. 

In receat years at Memorial Hospital, 
the eforts in treating lung carcinoma have 
been coneentrated chiefly on producing 
palliazion. In numerous cases there is no 
doub: that considerably more effective ir- 
radiaicn could have been given in the 
first cycle which in general offers the best 
opportuni v for success in treatment. One 
factor which, I am conv nced, has contrib- 
uted greatly to palliaive and growth- 
restra mng effects has pur the choice of 
the swe o the portal. As far as possible 
the per-al: have been restricted to a field 
large enct gh to include thoroughly only 
the es-imaced extent of tae tumor, ignoring 
peripheral shadows on te roentgenogram 
thougat te be caused by secondary atelec- 
tasis aad inflammatory changes. This 
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restriction of portals renders póssble the 


) delivery of a greater dose to the tumor 
1 with less irradiation of surrounding tissue. 
} [n this connection, a considerable exercise 
of judgment is required in distinguishing 
; between shadows probably mostly repre- 
; senting tumor, as in the case of some of the 
‚ bulky solid carcinomas, and shadows mere- 


ly representing peripheral atelectasis and 
secondary inflammatory changes. АП the 
data at hand may be called on to aid in 
this judgment: the bronchoscopic fndings, 
the films taken after the injection of 
lipiodol, the films made with heavy expo- 
sure, lateral and oblique films, and the finer 
features of the roentgen shadows. 


Tassie XIV 


BRONCHIOGENIC CARCINOMA 
LIVING PATIENTS TREATED BY ROENTGEN EAYS 


Cases 
12.5 vears i? 
4.5 years 2 
«є years ] 
2 years 1 
18 months i 
6 months Еч 
under 6 — months 8 
Total 19 


Also one patient lost after 2 years was in good ccr dition. 


Duration of Life in the Surviving Patients 
(see Table xiv). Of the 20 living patients, 
one was operated on at New York Hospi- 
tal, ten months ago, and is in Боса condi- 
tion. The remaining 19 were all treated by 
roentgen rays. One, who also rece: ved some 
treatment by the radium pack, is alive for 
12.5 years.* Two have survived over 4.5 
years (and will probably soon pass the 
five year mark), one for three years, one 
for two years, one for eighteen months, 
5 for six months, and 8 for less than six 
months. In addition, one patient lost track 
of since February, 1939, was in good condi- 
tion when last seen. 

As to the condition of these Бушр pa- 
tients, all who have passed the three year 


+ This patient died о months later (March 7, водо) 
I 9 › BGO) 
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mark are up and about, apparently free of 
evide ice of active cancer. The patient who 
has now survived 12.5 years had consider- 
able necrosis of chest wall two and a half 
years ago, necessitating surgery and com- 
plicated later by empyema. She has 
recovered fairly well, however, from this 
complication.* The two year patient and the 
eightzen month patient are probably ter- 
minaily ill. Of the patients with shorter 
duration, some are in excellent condition, 
some are ailing moderately, while others 
are apparently doomed not to survive much 
longer. Even in the cases of shorter dura- 
tion, however, all but one showed some 
degree of palliation. 

In surveying these living patients and 
cons-dering only the five, four, three, and 
two year survival rates, the net results of 
irraciation of carcinoma of the lung seem 
rather disappointing; but an unbiased re- 
view of the palliations, some of remarkable 
degrze, that have been witnessed in recent 
years leads to a belief that at present many 
more cases of carcinoma of the lung can 
actually be benefited by irradiation than 
by surgery at the time when a diagnosis 


сап be made, and that a considerable im- 
provement in results сар-ыбфореске. 
ў ~ 
SUMMARY AND CONCLUSIONS 

Аз a result of this study it is believed 
that aspiration biopsy is essential for the 
еаггег diagnosis of a large proportion of 
cases of carcinoma of the lung, and that 
treatment of this disease by high voltage 
roertgen irradiation can accomplish а 
greet deal in a palliative way, while possi- 
bilities of improved technique of irradia- 
tion promise considerably improved results 
in a disease which in the great majority of 
cases 15 not suitable for surgical inter- 
vention. 

I am indebted to Dr. William L. Watson, who has 
performed most of the bronchoscopies in recent years 
in this group of cases; to Drs, C. S. Cameron and J. S. 
Binkley, for their assistance in compiling data from 
the case records; and to Edith H. Quimby, for her 
help in computing the tumor doses in roentgens. 


* “his patient died g months later (March 7, 1940). 
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INTRODUCTION 
HE intelligent treatment aac prog- 
nosis of malignant neoplasms 5 ob- 
viously dependent upon the recogn:t:on of 
tumor cells outside the confines o the pri- 
mary tumor. Roentgenologic eviceree has 
become a widely used supplement to clini- 
cal findings in searching for metastases. 
Since the skeleton and lungs are zhe most 
accessible of various parts of tke ооду, 
they deserve particular attentior т this 
connection. An understanding of the orob- 
lem entails a close correlation of nvəived 
anatomical and pathological features 
In review, the principal types of spread 
encountered may be listed as fclows: 
lymph-borne emboli; blood-borne e boli; 
lymph-vessel permeation; blood-vesss. per- 
meation; о spread and vous 
combinations bf these methods. Ore must 
bear in miffd that altheugh emboli and per- 
"-AD-ation usually occur in the orta3cgrade 
direction, spread in the retrograde direc- 
tion of vascular flow is extremely impestant 
following obstruction. The channels of 
spread are further complicated by esten- 
sive intercommunication. Gray” re- 
cently shown that spread of carcer by 
lymph-vessel permeation is less common 
than was formerly supposed. 

One or more of the above types of spread 
has been assumed in cases listed belew as 
metastatic to the skeleton or lungs. In- 
stances of pleural metastases are ieciuded 
with the lung groups. Instances ої cect 
encroachment of the primary tumor nto 
neighboring bone or lung have been zveiced 
even though roentgenographic evidence is 
frequently similar. 


as 








MATERIAL 

To accumulate data pertinent to the 
consideration of metastatic neoplasms, 
1,853 hospital records and available cor- 
respoadirg roentgenograms have been re- 
viewec. Caly biopsy proved cases were con- 
sidered. ^ mong the entire series were 1,303 
autopsied cases. All patients considered had 
beea adm меа to Pondville Hospital over 
а ten year period, prior to January 1, 1938. 
The percentage distribution of bone and 
lung metastases is furnished by tabulated 
findings i3 the autopsied cases. Although 
tables refer to autopsied cases only, the re- 
maršs concerning roentgenographic find- 
ings refer to both the autopsied and the 
other cases proved clinically. 

Roentgeaography of the lungs and major 
red sore marrow-bearing areas has been a 
policy of the Pondville Hospital for the 
study cf ci] cases of malignant tumors in 
which clirical evidence suggested spread. 
In suspected and proved breast cancer this 
has been z routine procedure. The ade- 
quacy cf sich a film series was reported by 
Dresser ard Pelletier? who found only one 
instance of bone involvement which would 
not have been shown in routine studies of 
the sku |, spine, ribs, pelvis and proximal 
humeri and femora. 

For presentation, cases have been ar- 
bitracily arranged in 7 groups to facilitate 
consideraiti-n of various malignant condi- 
tions in thzir appropriate anatomical and 
pathcicg:ecz! divisions. 





£: Urinary Tract and Male Genital 


There were 185 autopsied cases in this 


* From the Department of Radiology, Pondville Hespica:, Massachusetts Beparzmcat of Public Health. 


T Formerly Resident in Radiology, Pondville Hospi al. 
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Vic. 1. Roentgenogram showing contuent osteo- 
lytic involvement of posterior right lium апа ad- 
jacent portion of sacrum from renal ce | carcinoma, 


No other bone metastasis, 
> 
group (see Table 1). The primary organs in- 
volved were kidney, bladder, prostate, 
penis, testis and urethra. 


URINARY TRACT AND MALE GENITAE ORGANS 


Bone long 











Autopsies Organs А 
t Aletastase. Metastases 
per cent per cent 

RES Kidney 2c 40.0 
46 Bladder 13.0 19.5 

Qs Prostate 57.8 28.4 

io Penis ).Q 

$ Testis 20.0 хо 

4 Urethra 25.0 б 
IS Total 3645 8.1 


A. Kiduey. Most of the 2: autopsied 
cases of primary renal tumors were renal 
cell carcinomas and hypernephromas aris- 
ing in the cortex. Pulmonary metastases 
were present in 40 percent and vone metas- 
tases were found in 20 per cent. These 
figures are similar to studies reported by a 
number of investigators in сопвеспоп with 
frequency of bone aad lung imvolvement, 
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Roentgenographic Findings. Many ex- 
amples cf solitary remote and apparently 
blood- »orne metastases were found in both 
bones ard lungs. Vhroughout the series a 
tendercy to form solitary bone metastases 
often complicated by fracture was ob- 
served. Almost all the bone lesions were 
osteoltic (Fig. 1). Although lobulation of 
pulmcnary metastases from renal tumors 
has been described,” it was not a depend- 
able fnding in the films reviewed. Of pa- 
tients with Wilms’ tumor, there was a 
much greater frequency of metastatic in- 
volvement of the lungs than of the bones. 

B. Badder. Forty-six autopsied cases of 
primary bladder cancer showed bone in- 
volve nent in 13 per cent and lung involve- 
ment In 19.5 per cent. Of 79 autopsied cases 
collected by the Carcinoma Registry,’ 58 
were studied closely by postmortem, and 
metastatic foci were present in lungs in 
25.8 ner cent. Graves and Militzer™ found 
0ѕ5ео 15 metastases in 11.86 per cent of 43 
cases 

Roentgenographic Findings. Osteoblastic 








Fic. 2. Roentgenogram showing osteoblastic metas- 
tases from carcinoma of bladder. No primary 
prostatic cancer. 
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metastases (Fig. 2) were encountered less 
frequently than osteolytic metastases sec- 
ondary to malignant bladder tumors. This 
point is of interest because of the ir frequent 
occurrence of bone-forming metastases sec- 
ondary to tumors arising in stratified 
squamous or transitional epithelia. Liv- 
ingston? has reported a similar exoezience. 
The pulmonary metastases were widely 
disseminated in some cases and relatively 
localized in others. 

C. Prostate. In the 95 cases stediec by 
autopsy, 57.8 per cent had bone metastases 
while only 28.4 per cent had lung metas- 
tases. The great predisposition of prestatic 
carcinomas to form osteoblastic metas-ases 
has been frequently recorded.’ Extemsive 
sectioning by Kaufman? resulted im dem- 
onstration of bone metastases in per 
cent of his autopsied cases while E um pus? 
using roentgenographic evidence alone 
found bone metastases in only 30 per cent 
of the cases. Graves and Militzer? ‘cand 
lung metastases in 8.6 per cent of cases 
studied for roentgenographic evidence of 
metastatic spread. 

Roentgenographic Findings. The marked 
predominance of bone metastases ove: ung 
metastases secondary to prostatic cancer 
is a striking fact sinc&*he opposite stribu- 
чоп of metastases is true for most other 
large groups of primary tumors. Another 
consistent finding is the more frequert in- 
volvement of bones situated near the pri- 
mary tumor. It seems that other turncrs do 
not so closely obey the principle of ci-ect 
increase in incidence of bone involvement 
with increasing proximity to the primary 
tumor in question. These facts regarcing 
the prostate coincide with the observation 
of Warren,” e/ al. on the spread of iymph- 
borne tumor emboli along the propor- 
tionately numerous perineural lym paatic 
vessels which drain the prostatic area. Cir- 
cuitous extension to the neighboring verios- 
teal lymphatics furnishes opportun ty for 
stimulation of bone formation and subse- 
quent extension to medullary bone by 
means of cortical haversian canals. The 
presence of bone metastases in 33 autep- 
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siec рашёзїз of prostatic carcinoma who 
showec no accompanying lung involvement 
15 cbviously out of proportion to the re- 
maning 1,208 autopsied cases of the 
series whch showed only 71: instances of 
bons metastases without lung metastases. 
Schmor! reported that prostatic bone 
metastases may indirectly produce calcium 
in tae urg, presumably because the neo- 
plas-ic cel s incite osteosarcomatous growth 
in adjacent bone, such as vertebra and ribs. 
Fror tars secondary metastatic focus em- 
bolic cells may produce osteoid tumors of 
the ang. Willis? states that stromal meta- 
ріаѕ с transformation may occur from 
epitheia) malignancies with the resulting 
poss bil sy of calcium production in pul- 
monary metastases. However, in the pres- 
ent series, no calcium was detected in pro- 
statiz ling metastases. The problem of 
similarity setween advanced metastatic in- 
volver ent of the pelvis and Paget's disease 
was srcoumtered several times; however, 
the ciscrete osseous metastatig nodules of 
the former furnish quite a contrast to the 
accer tuatec bone trabeculae of condensing 
dissem:ratad osteoporosis. A significant 
point regarcing the lytic bone metastases of 
prostatic carcinoma was their greater fre- 
e m tae more remote bones, particu- 
larly ir pazents who showed lung metas- 
tases de ence, presumptive evidence of 
blood-stre ага dissemination. 

D. Fert: Of 10 cases of primary carci- 
потао the penis, only one, or IO per cent, 
had secordary pulmonary involvement. 
None had osseous involvement. 

Roentgerographic Findings. The pul- 
mona-v metastases presented no unusual 
characteristics. 

E. Festis. There were $ autopsied cases 
in this g-ev» of which 4 showed lung in- 
volvemert and one bone involvement. 
Twen v-s:x inoperable clinical cases not 
autop. кс showed roentgenographic evi- 
dence 5f me-astases in 53.9 per cent to lung 
and 1:.3 per cent to bone. Stout? names 
lymph noées, lungs, liver and bones in 
order of “rejuency of metastatic involve- 
ment. 
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Roentgenographic Findings. В Sne metas- 
tases were unanimously osteclytic and 
showed no greater tendency то involve 
pelvis and lumbar spine than other red 
bone marrow-bearing portions о the skele- 
ton. In one instance a lytic lesion, several 
centimeters in diameter, was present in the 
frontoparietal region with complete de- 
struction of both tables of the calvarium. 
The lung metastases tended tc reach the 
stage of huge nodulation in mary patients. 
Incidentally, patients treated for lung 
metastases from the testis as a group 
showed the greatest radiosensitivity of all 
tumors metastatic to the lungs. 

F. Urethra. Of 4 primary carcinomas, 
one showed postmortem evideace of pul- 
monary metastases and one showed osseous 
metastases. 

Roentgenographic Findings Scattered 
pulmonary nodules were shewn in the 
roentgenogram. The bone metzstases were 
osteolvtic. 

Comments Of the entire group of 185 
autopsied cases of cancer in u-inary tract 
and male genital organs, 36 7 per cent 
showed osseous metastases aad 29.1 per 
cent pulmonary metastases. Аз mentioned 
above, the predominance of bone involve- 
ment over lung involvement may be at- 
tributed to the pronounced extension of 
prostatic metastases to neighboring bones 
through the lymphatics. The greater fre- 
quency of bone involvement ir the absence 
of lung involvement in prostatic cancer 
further points to the importznce cf lym- 
phatic extension. In this cornection, the 
production of osteoblastic me astases from 
both bladder and prostate suzgests a con- 
stant influence of lymphatic drainage. 

Group Ш: Female Genital Organs. 

This group (Table 11) includes 160 cases 
of vulvar, cervical, fundal, ovarian and 
vaginal primary cancers. 

A. нга. Of то autopsied cases of cancer 
of the vulva, 2 showed риш onary metas- 
tases; none showed osseous metastases. 
Review of the literature preduced no re- 
ported large series of cases. 


John W. Turner and Henry L. Jaffe 


е е 


APRIL, 130 - 


Rosntgenographic Findings. Chest films 
showed no distinctive characteristics of the 
metastases in the lungs. 

B. Cervix. Of 99 autopsied cases, bone 
involvement was present in 8 per cent and 
lung involvement in 18.t per cent. In 132 
cases, Warren?’ found bone metastases in 
3.94 per cent and lung metastases in 15.1 
per cent. All bone metastases were osteo- 


Tase H 


FEMALE GENITAL ORGANS 





Lung 


. E Bone 
Aufodstes Organs Metastases Metastases 
per cent per cent 
о Vulva ‚© 20.0 
9 Cervix 8.0 18.1 
32 Fundus © 43.7 
i7 Ovary 6.0 12.0 
2 Vagina о.о 50.0 


160 Total 6.2 2A 
lytic. A much higher relative percentage of 
lung and bone metastases were found in 
hist logically Grade 3 cases than in Grades 
2 and 1. 

Roentgenographic Findings. All of the 
above bone metastases were osteolytic. 
There was no strikingscorrelation of the 
proximity of the ОО to the primary 


tumor site. The preponderance of spreade * 


to »ones containing large amounts of red 
ma-row was a definite finding. An interest- 
ing example of joint cartilage and capsule 
acting as a barrier to Joint invasion was 
noted in a patient who showed extensive 
lytic destruction of the adjacent proximal 
portion of the tibia (Fig. 3). Varying types 
of oulmonary metastatic nodules were pres- 
en: in this group. 

C. Fundus. Fourteen of 32 autopsied 
cases of cancer primary in the uterine 
fundus were found to have pulmonary 
metastases. No bone metastases were en- 
countered in this relatively small group of 
cases, however in several cases observed 
clinically, roentgenograms showed bone 
metastases. It is interesting that metas- 
tases from adenoacanthomas were present 
in both lungs and bones. 


a 
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Roentgenographic Findings. The done 
metastases which were present were all 
osteolytic. Instances of pathological frac- 
ture were observed. The lung metzstases 
showed no distinctive characterist cs. 

D. Ovary. In 17 autopsied 
ovarian cancer, 12 per cent showec lung 
metastases and 6 per cent bone metastases. 
Ewing? recorded blood-borne pusnoaary 
metastases in 5 to7 percent and bore гу ol- 
vement ina some hal smaller percer tage. 

Roentgenographic Findings. А camcally 
observed case showed remote bone metas- 
tases near the entrance of the principal 
nutrient artery of the femur. Ore case 
showed pulmonary apical metastatic in- 
volvement with late autogenous phrenic 
interruption. A clinically observed primary 
ovarian tumor metastatic to the vertebrae 
showed herpes zoster of a correspond ng 
level indicative of posterior root invasion. 

E. Vagina. Of 2 primary vaginal carci- 
nomas, one showed metastatic extension 
to the bones and one to the lungs. The 
literature contains few reports regardmg 
the spread of this tumor. 

Roentgenographic Findings. No dstre- 

tive characteristics were encountered roer t- 
genographically. The bone metastases were 
osteolytic. 
. Comment. Of the entire group of auto>- 
sied patients with primary cancer of the 
female genital organs, 6.2 per cent metas- 
tasized to bone and 23.1 per cent to lin 
Regarding bone lesions, it is signifcert 
that all were osteolytic and of a distibu- 
tion compatible in a majority of cases wta 
blood-borne embolic origin. 





Group 111: Oral cavity. 

Malignant primary lesions of the Тар, 
alveolar ridge, buccal mucosa, floor 9° 
mouth, palate, tongue, tonsil and pharvrs 
were considered in a third group (Tabe 
11). Two hundred and eighteen of these 
cases have been autopsied. As above mes- 
tioned, direct infiltrating growth of the 
primary tumor into bone constitutes a di- 
ferent type of problem. Such occurrences 
have not been tabulated as metastatic. 


cases of 
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Fic. 3. Roenczgenogram showing preservation of 
knee јет despite extensive involvement VE 
toit. Primary epidermoid carcinoma of cervi 


А. Гір. Tairty-eight autopsied cases 
showed osseous metastases in 5.2 per cent. 
Lung metastases were found in 2.6 per cent. 
Review of the literature reveals that re- 
mote metastases from primary cancer of 
the lip cre quite rare. 

Taste HH 


ORAL CAVITY 









Bone Me- Lung Me. 









Autopsies Organs 
5 tastases — tastases 
percent percent 
38 Rp 2.6 
10 lar ndge о Ns 
30 i mucosa o 
20 “oar of mouth o 
14 rilate > 
RT ВОТ Е5 © 
21 H ‚© 
26 4.0 
i5 
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Roentgenographic Findings.* The Бопе 
metastases bo:h in autopsied cases and in 
clinically proved cases were osteolvtic in 
character and remote in situation. An ex- 
ample was the presence of a fracture at the 
site of a lytic metastasis in the posterior 
portion of a rib. The lung metastases 
showed no unusual roentgenographic fea- 
tures. 

B. Alveolar Ridge. Of то autopsied cases 
of tumors whach arose from the epithelium 
over the alveolar ridges, no metastatic in- 
volvement of the lungs, pleura, or skeleton 
could be found. 

C. Buccal Mucosa. Bone metastases were 
absent in 30 patients who died of primary 
lesions of the buccal mucosa. Ten per cent 
showed lung metastases. 

Roentgenographic Findings. Pulmonary 
metastases were not distinctive in appear- 
ance. One patient showed a pleural efusion 
evidentlv the result of metastases. 

D. Floor of Mouth. Of 20 autopsied 
cases,one pgtient showed pulmonary metas- 
tases. There was no instance of metastatic 
bone involvement. 

Roentgemographic Findiags. Dissemi- 
nated, small pulmonary nocules were ob- 
served. 

E. Palai. Fourteen autcpsied cases of 
primary malignant neoplasms in the palate 
gave pulmonary metastases in 7 per cent 
and bone mvolvement in 7 per cent or one 
each. 

Roentgenographic Findings. Dissemi- 
nated pulmonary nodules and osteolvtic 
bone involvement were observed. А com- 
pression f-acture of a dorsa! vertebral body 
was one example of metastatic involvement 
of bone. A palata! lesion metastatic to the 
right cervical nodes was found to have pro- 
duced right pleural metastases which were 
obscured bv pleural thickening from a large 
lung abscess. 

F. Tongue. X series of £9 autopsied cases 
included no instance of bene involvement. 
Lungs and pleura were involved in 23.7 per 
cent of cases. Ewing" has observed repeated 
metastases from the tongue to the liver, 
lungs, pleura, heart and adrenal. Willis? 
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found £ per cent bone and 35 per cent lung 
involvement. Fuendeling and Hunnicutt” 
found 11.5 per cent of 26 autopsied cases 
with lung and pleural metastases and 7.8 
per cent with bone. The 26 cases were 
tongue malignancies included in a summary 
of 1,000 consecutive autopsies of various 
primary malignant conditions observed at 
Stanford University Hospital. 

Roentgenographic Findings. A relatively 
high percentage of pleural effusions was 
found with the disseminated pulmonary 
metastases. 

G. Tonsil. In 21 autopsies, no osseous 
mezastases from primary tonsillar cancer 
мете encountered. Lungs were involved in 
9 рег cent. 

Acentgenographic Findings. Metastatic 
рч топагу nodules presented no unusual 
ch iracteristics. 

H. Pharyux. Of 26 primary carcinomas 
ar sing in the oropharynx, osseous involve- 
ment was encountered in 4 per cent and 
pulmonary involvement in 15.4 per cent. 
Tae Stanford series? included 16 cases 
w th metastases to lungs in 12.5 per cent 
and to bones in 25 per cent. 

Roentgenographic Findings. Bone lesions 
were osteolytic. Lung metastases were not 
characteristic. 

Comment. In this group of 218 patients, 
t1e incidence of bone metastases (1.8 per 
cent) and of lung metastases (11.9 per 
cent) is less than from any other group of 
primary tumors. Hence, extensive roent- 
genographic investigation may well be re- 
served for patients who present advanced 
disease. The relative frequency of pleural 
metastases even in the absence of pulmo- 
nary nodules suggests that lymphatic spread 
to pleura must often be a factor. To the 
present, we have seen only osteolvtic bone 
metastases from this group of cases. Willis?" 
in 62 cases of primary epidermoid carci- 
nomas found 6.5 per cent metastatic to 
bones in autopsied cases. 


Group IF: Gastrointestinal System. 


Autopsied cases of primary neoplasms in 
the esophagus, stomach, biliary tract, pan- 
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creas, large bowel and small һе con- 
tributed 391 cases in this general group 
(Table ту). 
Tasik IV 
GASTROINTESTINAL TRACT 


"Bone Me Lave Me- 


Autopsies Organs | Sea 
tastases Ets tases 
percent per cent 

56 Esophagus 1.8 11.0 
107 Stomach 7-4 5.8 
21 Biliary tract Ns 4.2 
16 Pancreas 6.3 22.0 
188 Large bowel ILLI 24.2 
3 Small bowel Де, 33.0 
t Total. 7.9 29.5 


А. Ут Of 56 cases, 1.3 mer cent 
showed osseous metastases while < сет cent 
showed metastatic extension to the lungs 
and pleura. Klein? found verteb-a metas- 
tases in 1.75 per cent of autopsied cases. 
Among 83 autopsied cases it was found 
that 9.6 per cent were metastatic co lungs 
and pleura and 2.4 per cent to bcnes in the 
Stanford series.” 

Roentgenographic Findings. Akhough 
'arious types of pulmonary ard pleural 
metastases were observed among aopsied 
and other cases, one of the most «striking 
examples of miliar¥Wistribution o^ metas- 
tases was in this group (Fig. 4) 

B. Stomach. One hundred and seven pri- 
mary malignant tumors of the stomach оп 
autopsy showed bone metastases 1» 7.4 per 
cent and lung metastases in 16.3 per cent. 
Kerr and Berger,” in an extensiv? presenta- 
tion and discussion of bone mezaszases in 
carcinoma of the stomach, found va-:ations 
of from 1 to 22 per cent reported b> various 
authors from clinical and autop: v surveys. 
The most frequent sites of irvchement 
were found in the spine, ribs, femora, ster- 
num, pelvis, humeri, skull and sacrum. In 
200 autopsied cases of the Stanferc series,” 
bone metastases were found in 2 per cent 
and metastases to lungs and pleura in 29 
per cent. 

Roentgenographic Findings. facluded 
examples of osteolytic and csteoblastic 
bone metastases were almost тутп у dis- 
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Fie, 4. „Жее шенеп demonstrates miliary dis. 
tribetor of metastatic lesions from primary epi. 
cem c carcinoma of the esophagus. No tubercu. 
Bss от silicosis discovered at autopsy. 


статей. In one instance, a metastasis hac 
grown a "emarkable amount locally to pro. 
duce cestruction of a portion of the rib 
marxed mvasion of the pleura and infiltra- 
tion c£ > re adjacent lung. Pulmonary metas. 
tases were nodular in character, not dis- 
пасуе in appearance. 

€. Pidary Tract. Of 21 autopsied cases о! 
pumar, cancer in the biliary tract, 14.2 
per zent metastasized to the lungs. No bone 
metastases were found. A clinically ob. 
served case In a young female presented a 
mexed csteoblastic and osteolytic lesion in 
the proximal portion of the right femur. 

Rcentgenographic Findings. Pulmonary 
neduks and pleural involvement were not 
dstinctive in character. The mixed meta. 
static lesions of the femur mentioned above 
was pre dominantly lytic. 

D. Fencreas. Sixteen autopsied cases 
sl owed bone metastases in 6.3 per cent and 
lung metastases in 25 per cent. Fuendeling 
> Huanicutt!? found extension to lungs 
peura in 45 per cent of е cases, 
е reported bone involvement in 7.3 per 

ent. 
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Roentgenographic Findings. Metastatic 
lesions in ribs, vertebrae, and o:her bones 
were osteolvtic. Compression vertebral 
fractures were observed. In one case marked 
mediastinal broadening was accompanied 
by metastatic pulmonary nodules and rib 
invasion. 

E. Large Bowel. One hundred aad eighty- 
eight autopsied cases showed bone metas- 
tases in 11.1 per cent; lung metastases In 
21.2 per cent. In several instances, prelimi- 
nary roentgenographic evidence resulted in 
special attention at autopsy to oones not 
usually included in the routine postmortem 
examination. Of 156 cases of la-ge bowel 
malignancy, Warren?* found 1.2 per cent 
metastatic to bones and 16.6 per cent meta- 
static to lungs. Aufses! found € patients 
with bone metastases in a grovp of 117 
autopsies. Of 141 cases in the Stanford 
ѕегіеѕ, 2.8 per cent metastasized to bone 
and 16 per cent to lung and pleurz. 

Roentgenographic Findings. Among bone 
metastases itis of interest to note zhat from 
primary rectal carcinomas, mixed meta- 
static lesions of pubic rami in 2 instances 
produced roentgenographic evidemce which 
per se would have been interpretec as osteo- 
genic sarcoma. The bone involvement was 
predominantly osteolvtic. Nodules of vary- 
ing sizes were found in the lungs in many 
cases. A case secondary to cancer of the 
rectum exemplified the consolid: ted type 
of pneumonic metastasis in the medial 
portion of the right lower lobe. 

К. Small Bowel. Only 3 autopsied cases 
of primary cancer of the small be wel were 
found. No metastatic involvement to bone 
occurred. In one case lung metastases were 
present. 

Roentgenographic Findings. No roent- 
genograms were available to show the in- 
volved lungs. 

Comment. The 391 autopsied cases which 
contributed tothisgroupshowed bone metas- 
tases in 7.9 per cent and lung metastases 
in 20.5 per cent. Osteolytic lesions were the 
predominant type of bone involve nent and 
in general showed only the pred position 
of location of red bone marrow. Sim: larity 
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to osteogenic sarcoma was striking in 2 
instances. The lung metastases were of 
man" types. Contrasting types varied from 
miliary distribution to confluent pneu- 
monic infiltration. 


Group. V: Respiratory System. 

Inc uded in this group were 96 autopsied 
cases of primary neoplasms of naso- 
pharynx, larynx, lungs, trachea and sinuses 
(Table v). 

Taste V 


RESPIRATORY TRACT 


Bone Mes Lung Me- 


Autop- 

sies Organs tastases — tastases 
percent percent 

8 Nasopharynx 37.5 25.0 

41 Larynx Boa! 17.0 

33 Lungs and trachea 24.2 45.4 

14 Sinuses 734 21.4 

уб Total 13.5 28.1 


sied czses and in a larger number of clini- 
cally observed cases not autopsied, a high 
perceatage of remote metastases occurred. 
Many of the tumors of this group were 
examples of undifferentiated primary neo- 
plasm with early and extensive metastases. 
Of the 8 autopsied cases, 3 showed involve- 
ment of osseous structures and 2 had ex- 
tendec to lungs. 

Roeatgenographic Findings. А typical 
example of metastatic involvement in bone 
was noted in the case of a lytic lesion of the 
sternum. No osteoblastic metastases oc- 
curred ‘There was no discernible relation 
of the proximity of bone metastases to the 
site of primary tumor; in fact, the majority 
occurred distal to the dorsal region. The 
lung metastases were almost all discrete 
nodules of varying size. 

B. Larynx. Forty-one autopsied cases of 
laryng2al cancer showed an incidence of 
spread to bone in 2.4 per cent and to lung 
in 17 percent. Burke? found no bone metas- 
tases ¿n 23 autopsied cases and lung metas- 
tases in 8.5 per cent. Burke's study of 
metastases from squamous cell carcinoma 
furnished further demonstration of the 


~ 
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tendency of poorly differentiated carci- 
nomas to metastasize frequently in com- 
parison to well differentiated tumors. 

Roentgenographic Findings. Bone metas- 
tases were found to be osteolytic. Lung 
metastases presented no distinctive char- 
acteristics. 

C. Lungs and Trachea. Of 33 autopsied 
cases, bone metastases were found in 24.2 
per cent. Lung metastases were foumd in 
45.4 per cent. Huguenin!’ quoted various 
authors to supply the information that re- 
mote metastases to some part of the body 
occurred in 50.8 to 99.7 per cent of cases. 
Other portions of the lungs, the liver, the 
brain, and bones have been shown to be the 
most frequently affected sites. In compar- 
ing primary and metastatic lung cancer, 
Farrell" found atelectasis, massive tumor, 
pleural effusion, hemoptysis and respira- 
tory symptoms to be more frequent in the 
primary cases. 

Roentgenographic Findings. Both oseto- 
lytic and osteoblastic bone metastases were 
observed with a marked tendency to oceur 
in the thoracic cage. Metastases to lobes 
other than the site of origin of the primary 
were quite frequent. Pleural metastases 
were also frequent. Epidermoid and aderc- 
carcinoma showed similar behavior. 

D. Sinuses. Of 14 autopsied cases, 7.1 
per cent metastasized to bone and 21.4 per 
cent to lungs. Burke? found one example of 
lung metastases and one of bone metastases 
among 3 autopsied cases. 

Roentgenographic Findings. Bone metas- 
tases were osteolytic. Lung metastases 
presented no distinctive characteristics. 

Comment. Of this entire group of 96 
malignant respiratory tract tumors, 13.5 
per cent metastasized to bone and 28.1 per 
cent to lungs. In general, it might be said 
that this frequency of spread justifies more 
complete roentgenographic observation 
than is usually conducted. 


Group VI: Neuromuscular and Skeletai 
Systems. 


This group included a total of 58 autop- 
sied cases representing primary malignant 
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lesions ef he bone, fibrosarcoma, liposar- 
comas, malignant melanomas and malig- 
nant tumors arising in the nervous tissues 
(Table va). 
Taste VI 
NEUROMUSCULAR AND SKELETAL 








Bone Lung 





Autop- Organs Metas- Metas- 

sies tases tases 
per cent per cent 

99 Bone tumors 59.0 50.0 

I Ebro- and liposarco- 

mas, etc. 16.1 54.5 

16 Malignant melanomas 43.7 62.5 

9 Nervous system 11.1 TILI 

58 Tetal 39.6 48.2 


A. Bone Tumors. Of 22 autopsied cases, 
59 per cent showed metastases to parts of 
the skeleton other than the site of origin of 
the primary. Although this metastatic tend- 
ency to other bones was more pronounced 
in Ewing’s tamors, it was found on multiple 
occasions in osteogenic sarcomas. Fifty per 
cent of cases showed lung metastases. 
Willis** &curd one example of metastatic 
involvemenrin a remote bone from primary 
osteogenx: sarcoma of the right femur 
among 4 aumpsied cases of this particular 
malignancy. 

Roentgenegraphic Findings. Metastases 
to other bores were both osteolytic and 
osteoblastic m type. The most significant 
point regarding lung metastases was the 
occasional fo-mation of calcium in meta- 
static nocules; presumably, those metas- 
tases which were of relatively long dura- 
tion (Fig. 5) This calcification was not 
observed m merastases from Ewing’s sar- 
coma to the lings. Willis found multiple 
ossifving lung metastases in 1 of 4 autop- 
sied cases. 

B. Fibrosareomas and Liposarcomas. In 
a group of 11 cases, bone metastases were 
observed ir 18.1 per cent and lung metas- 
tases in 54.3 per cent. Other tumors of this 
general group, particularly myxosarcomas 
and hemaagr-endotheliomas were ob- 
served to produce frequent lung metastases 
and less frequert bone metastases. This was 
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Fic. <, Roentgenogram showing calci am production 
of lung metastases. Patient lived nire vears follow- 
ing removal of primary osteogenic sarcoma. 
Steady increase in calcium formec in metastases 
over periodeof several years. 


of interest because of occasioral histologic 
difficulty in recognizing potentiality for 
spread in the latter tumor. 

Roentgenographic Findings. Bone lesions 
secondarv to connective tissue sarcomas 
were osteolvtic. Pulmonary metastases 
were often massive irreguler nodules as 
much as 8 to то cm. No ossification of meta- 
static nodules was observed in this group. 

C. Malignant Melanomas. In this group 
of 16 autopsied patients, boae metastases 
occurred in 43.7 per cent ard lung metas- 
tases in 62.5 per cent. 

Roentgenographic Findings. Bone lesions 
were all osteo!vtic and showed the distribu- 
tion tendency of major rec marrow con- 
taining bones. Lung metastases were 
unusually disseminated anc frequently in- 
volved all lobes of both lurgs. Metastases 
were found occasionally afzer the primary 
lesion had been quiescent for vears. 

D. Nervous System. Of g autopsied cases 
consisting of neuroblastomas, neurogenic 
sarcomas and chordomas, an example of 
pulmonary metastases was found and one 
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of bone involvement. Willis? found no re- 
mote metastases from various primary in- 
trac-anial tumors. In 2 neuroblastomas, he 
fourd lung metastases, one of which also 
had bone metastases. 

Roentgenographic Findings. АП bone 
metastases observed in this group and 
clinically observed cases were osteolvtic in 
character. A neurogenic sarcoma of the 
palate by lytic metastatic involvement re- 
sulted in a compression fracture of a verte- 
bral body. Lung metastases were most 
prominent in cases of neuroblastoma of the 
adrenal medulla. Pleural involvement was 
seen. 

Comment, Of the entire foregoing group 
of 58 patients, bone metastases were found 
in 39.6 per cent and lung metastases in 
48.2 per cent. Occasionally the intrinsic 
property of a lung metastasis furnished a 
clue regarding the nature of the primary 
tumor. An example of this is found in some 
of the calcium containing lung metastases 
from primary osteogenic sarcomas. The 
tlm contrast between homogeneous pul- 
monary metastases from connective tissue 
tumors and the variable density of those 
from carcinomas was found to be unreliable 
‘n the cases observed in this entire study. 


Group VIL: Glandular and Hemopoietic 


Systems. 

One hundred and ninety-five autopsied 
cases supplemented other biopsy proved 
clinical cases to provide material for this 
group (Table vii). 


Taste VH 


GLANDULAR AND HEMOPOIETIC 





Bone Me- Lung Me- 


аре Organs 

sies S tastases гаѕгаѕеѕ 
percent рег cent 

105 Breast 57.1 62.0 

8 Thyroid 37.5 60.0 

7 Parotid 28.6 42.8 

бт Lymphomas BY at 33:9 

8 Leukemias 75:0 12.5 

6 Branchiogenic 16.6 50.0 





193 Total 46.6 49.7 
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A. Breast. Of 105 autopsied cases, bone 
metastases were found in 57.1 per cent and 
lung metastases in 62 per cent. Of 162 
cases, Warren and Witham” found 58 per 
cent metastatic to lungs and 42.6 per cent 
metastatic to bones. Of 69 cases, metastatic 
to bone, 41 showed pulmonary metastases. 
This and other facts resulted in the conclu- 
sion that most osseous metastases ‘rom the 
breast are hematogenous. Handler" found 
pleural involvement in 38 per cent of the 
cases. Gross"? found pleural involvement in 
50.9 рег cent, lungs in 49.9 per cent and 
bones in 20.5 per cent. Of 393 metastases 
from breast carcinomas, 95.4 per cent were 
osteolytic according to Sutherland,” er al. 
Extensive dissemination of breast cancer 
by lymph-vessel permeation as reported by 
Handley! seemed difficult to verify in that 
such cases were shown by autopsy to pre- 
sent blood-steam invasion. 

Roentgenographic Findings. Bone metas- 
tases were of osteolytic, osteeblastic and 
mixed types. It was of interest that second- 
ary to an "inflammatory" carcinoma of the 
breast, a previously negative roentgeno- 
graphic series was followed in three months 
by a series showing widely disseminated 
and advanced lytic metastases. Metastatic 
lung nodules were not distinctive in appea-- 
ance and were of varying ‘erms. Pleura 
metastases as indicated by soft tissue 
prominence following pleura! outlines алі 
by the presence of hydrothorax were found 
in many patients on the same side as was 
the primary breast tumor and was e\1- 
dently the result of lymphatic spread. Six 
breast sarcomas showed in general simi ar 
distribution. 

B. Thyroid. Eight autopsied cases shev ed 
metastatic involvement of bones in 27.5 
per cent and of lungs in бс per cent. Various 
estimates gathered from the literature re- 
garding frequency of bone metastases “ange 
from 6 to 70 per cent. 

Roentgenographic Findings. Bone meras 
tases were unanimously osteolytic. An 
example was found in destructive involve- 
ment of the right femur in its proximal 
portion complicated by fracture. Metastat- 
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Fie. & Roentgenogram showing osteolytic lesion of 
Hodgkin’s disease in parietal bone. 


5с nodules in the lungs presented no dis- 
cinctive characteristics. 

C. Parotid. Seven autopsied cases showed 
cn incidence of 28.5 per cent bone metas- 
rases and 42.8 per cent lung metastases. 

Roentgenographic Findings. Bone metas- 
tases were all of the lytic суре, There was 
ne significant distribution of bone lesions, 
a good example of which was the presence 
о! a very large lytic area in the ilium. Pul- 
monary metastases were predominantly 
large nodules. 

D. Malignant Lymphoma and Hodgkin's 
Disease. Of 61 autopsied cases, bone in- 
volvement was encountered in 31.1 per cent 
(Fig. 6) and mtrapulmonary involvement 

vas present in 32.7 per cent. An early re- 

port of bone involvement was that of Dres- 
ser" who in 1926 found more than 4 per 
cent in cases of Hodgkin's disease. This 
finding was *urther confirmed by his later 
observations. Ewing!" points to the meta- 
static character of the growth in the lungs 
and elsewhere secondary to Hodgkin's dis- 
ease as evidence for its classification as a 
malignant neoplasm. 

Roentgemographic Findings. The major- 
ity of bone lesions were osteolytic although 
some calcium formation was observed. Re- 
calcification of an osteolytic lesion of the 
clavicle occurred ten months after roentgen 
treatment. A neoplastic fracture of the 
femoral shaft occurred in a patient proved 
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Fic. 7. Roentgenogram showing large discretetn-rs- 
pulmonary nodule in lymphosarcoma, 


to have lymphosarcoma, Several cases 
showed solitary discrete nodules in the larg 
periphery, some measuring as much as Ё 
cm. in diameter (Fig. 7). 

E. Leukemias. Of ® autopsied cases. 5 
were found at postmortem to show leu- 
kemic change in cortical bone. One patien: 
showed leukemic infiltration of the periph. 
eral lung tissues. 

Roentgenographic Findings. No roen-- 
genographic evidence of leu&emic change 
was recognized. 


F. Branchiogenic Tumors. Six patients of 


this group showed lung metastases in $ 
per cent and bone metastases in 16 per 
cent. 

Roentgenographic Findings. Lytic bone 
lesions were present in the one autopsied 
case. Lung metastases presented no dis- 
tinctive characteristics. 

Comment. In this group of 193 autopsied 
cases, lung metastases occurred in 49.7 per 
cent; bone metastases in 46.6 per cent. The 
breast constitutes the most potentially 
metastatic producing single organ of the 
entire study. The lymphomas metastasized 
frequently enough to warrant careful ob- 
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servation. Roentgenographic evidence is 
unreliable for the study of leukemic in- 
volvement of the bone cortex. 


SUMMARY 


Of the 1,303 autopsied cases (Table vii), 


35.3 per cent showed gross or microscopic 
evidence of extension to lungs or bones. Of 
these, 26.6 per cent of cases showed lung 
metastases while 18.4 per cent showed bone 
involvement. The greater frequency of pul- 
monary involvement coincides with the 
position of the lungs as filtering organs. On 
the other hand, 104 patients had bone 
metastases in the absence of lung metas- 
tases. Such evidence obviously justifies the 
careful study of bones for metastases even 
when the chest is uninvolved. The great 
variety of distribution of metastases can 
be explained only on the basis of a combina- 
tion of circumstances. Autolvsis of a small 
or great percentage of cells mav occur as 
they are being transported, or, cells may fail 
to survive where they lodge, or cells may 
remain quiescent never to establish focal 
invasive growth. The transpulmonary pas- 
sage of tumer cells is undoubtedly a possi- 
bility even when foci of neoplasm cannot 
be demonstrated in the lungs. The un- 
questionable filtering power of the lungs, 
liver and regional lymph nodes exerts ап 
influence on the eventual distribution of 
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metastatic cells. Still another factor в the 
consistent predilection of certain primary 
tumors for certain remote organs, best ex- 
plained on the basis of intrinsic af£nity of 
given tumor cells for certain tissue. 

In the entire series of 1,803 patients, 
roentgenographic evidence indicated a deñ- 
nite correlation of bone metastases with 
the anatomical distribution of red bone 
marrow, i. €., most metastases were found 
in bones which contained the most red 
marrow. Prostatic metastases alone seemed 
to bear a dependable relation to the 
proximity of the primary tumor, i. e., the 
nearer the primary, the higher the inci- 
dence of bone involvement. 

Most metastatic lesions in bone are 
osteolytic in character. [n the present sies 
it seems significant that in no case could 
an osteoblastic bone metastasis be found 
secondary to primary malignancy arising in 
stratified squamous cell epithelium. There 
were a few instances of bladder (transi- 
tional epithelium) malignancies which 
caused osteoblastic metastases. The osteo- 
blastic metastases in this connection nay 
be related to spread predominantly by vert 
neural lymphatics to periosteal lymphatics. 

A tendency was observed for renal teo- 
plasms to produce solitary metastases. 
Such distant blood-borne metastases were 
frequently related to a neighboring nutrient 
vessel entrance. 

Roentgenograms subsequent to raciation 
treatment of osteolvtic lesions were found 
to show calcification more often if the 
metastasis was definitely radiosensitive 
than otherwise. 

A striking relative immunity of joints in 
the presence of extensive adjacent meo- 
plastic involvement was frequently ob- 
served. This undoubtedly results from she 
action of the joint cartilage and сарѕи > as 
barriers to invasion. 

In some instances, an increased sedimen- 
tation rate and tendency to macrocrtic 
anemia coincided with film evidence of ad- 
vanced metastatic involvement of bonc. 

Discrete pulmonary nodules from vari- 
ous forms of lymphoblastoma were not m- 
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frequent fi available films of these cases. 
These nodules were solitary in some cases 
and disseminated in others. A definitely 
greater frequency of pleural extension was 
found in »rimary tumors arising above the 
diaphragm, including head and neck, as 
compared to those arismg below the dia- 
phragm. Мапу times, cancer of the breast 
was accompanied by pleural extension on 
the same side without discrete pulmonary 
metastases. 

The mest dependable intrinsic charac- 
teristic o! pulmonary metastasis was the 
presence of calcium in oecasional instances 
where lung involvement was of long dura- 
tion and primary tumor was osteogenic in 
origin. Ewing’s tumor, because of its dif- 
ferent nature, caused no calcium formation 
in chest metastases. 


CONCLUSIONS 


1. Szeletal and pulmonary metastases 
have been considered in 1,803 patients in 
an attempt co further orient the present use 
of roentgenological investigation. 

2. Bone metastases were distributed in 
essentially direct proportion to the amount 
of regiona red bone marrow rather than 
the increasimg proximity of the primary 
with the notable exception of those from 
the prestare. 

3. В ooc-borne osseous metastases in the 
absence o! lung metastases were of suffi- 
cient frequency to emphasize the present 
clinical trend to search the skeleton for 
metastases even though the lungs may be 
negative. 

4. Except for a minority of bladder can- 
cers, no питогѕ arising from stratified 
squamous эг transitional epithelium pro- 
duced csteoblastic metastases. 

5. In several cases, positive demonstra- 
tion of calcium in lung metastases coincided 
with the existence of osteogenic primary 
neoplasms. 

6. Of malignant conditions arising in 
nervous tissue, only neuroblastomas, chor- 
domas, net rogenic sarcomas and retinal 
gliomas produced either skeletal or pul- 
monary metastases. No bane or lung metas- 
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tases were observed from prinfary brain 
tumors. 

7. Greater cognizance is due the fact 
that various forms of lymphoma may pro- 
duce discrete intrapulmonary nodules with 
or without mediastinal and hilar disease. 
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TOMOGRAPHIC STUDY OF CANCER OF THE LARYNX! 


By FELEX LEBORGNE, M.D. 
Radiological Department, Pereir= Ros-el! Hospital 
MONTEVIDEO, URUCTAY 


"Г" progress in the treatment оѓ can- 
cer of the larynx has brought about 
a better knowledge of its clinical aspects 
and a more accurate conception cf the 
point of origin of the tumor and of rts ex- 
tent before any treatment 1s decided upon. 

The laryngoscopic examination remains 
the basis of the diagnosis but it does not 
always give an idea of the real extent of the 
invasion of the tumor. Also, in some cases 





Fic. 1. Frontal tomogram of a normal larynx, show- 
ing the free edge of the epiglottis with both 
pharyngo-epiglottic folds (above), the two de- 
scending aryepiglottic folds, false cords, Mor- 
gagni's ventricles, both vocal cords, subglottic 
and tracheal lumen. 


the aryngoscopic examination may, for 
some reason, be difficult and give little in- 
formation. 

In 1922, Coutard? devised and developed 
the -oenegenographic examination of the 
pharynx and larynx by means of a profile 
plate. This has been of great value in de- 
termening the extent of tumors of the 
hypcpiarynx. In the larynx the profile 
roen genogram is very useful in tumors of 
the antemor subglottic region, of the la- 
ryngeal wall of the epoglottis, and of the 
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Fic. -~ Drawing of Figure т. The glottic and supra- 
glc-tic lumen resembles a club of playing cards. 
Excernally the pyriform sinus and then the thy- 
roi d caralage (in black). Below (also in black) on 
both sides of the first portion of the trachea, the 


crieor, 


1 Read before the Philadelphia Chapter of the Pan-American Medical Asseei: tio’, April 5, 1939. 
? Coutard. Note preliminaire sur la radiographie du lar-ax normal et du згупх cancereux. 7. belge de radiol., Vol. 13, p. 287. 
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Fie. 3. Tumor of Morgagni's ventricle invading 
the false cord, the vocal cord and the subglottis 
of the same side. 





Vic. 4. Frontal tomogram of same case is Figure 3, 
showing Invasion extending from fase cord to 
subglottic and narrowing externally the pyriform 
sinus. 
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апёелог commissure—in other words, in 
those tumors in which the development is 
more important on a sagittal plane. In con- 
trast to this, these profile projections are 
not of great value in determining the ex- 
tent 5f tumors of the false cord, lateral sub- 
glottis—in other words, tumors in which 
the levelopment follows a frontal plane. 

Several attempts have been made to ob- 
tain frontal roentgenograms of the larvnx; 
the superposition of the spine was the first 
obs-1cie. The technique which consisted in 





Fic. 5. 


Tumor of the epiglottis treated by surgery. 
Recurrence on right false cord and arytenoid. 


the nrroduction of a narrow film down to 
the mouth of the esophagus does not have 
any practical value. 

Ir 1936, I started working with the 
tomographic examination of the larynx? 





зла d. aten, de clin. guira July, 1936. 


LEGENDS ror FIGURES 6-9 ON NENT PAGE. 


Vic. 0 Capper deft), Vomogram of same case as shown 
in Figure $. Laryngeal lumen altered. The heavy 
sks dow of the tumor is evident. 

Vic, 7 (upper right). Drawing of Figure 6. 

Vic. 3 Gower lef. Frontal tomogram of an advanced 
case of tumor of the false cord. 


Fic. ә Cower right), Drawing of Figure 8. 
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. and the results were encouraging. The tom- 


ograph seems to solve the problem of the 
frontal view of the larynx by furnishing an 
anatcmo-roentgenographic frontal section 
which 1s of great value in determining the 
cxtent of tumors of the false cords, ventri- 
cles, zlottic and subglottic regions. 
Tomography does not replace any of the 
^" previous methods of examination of the 
larvrx, but rather complements them. 
In the course of our study of tumors of 
the larynx we nave had the opportunity 
«f considering a few cases of laryngocele 
or herria of Morgagni's ventricle. In those 
cases tomography seems to beof diagnostic 
value, especially in the cases where the 
hernia remains in the larynx and may simu- 
Vic. то. Tumor of right false and tru» cords ona late a tumor. Tomography shows the pres- 
tuberculous larynx, 








Fic, 12. Drawing of Figure ът. 





his. if. Frontal tomogram showing enlargement of 
right false and true cords, narrowing of the ven- 
trizle. Left ventricle almost invisible due to edema 
as confirmed by intervention, 
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Fic. 14. Drawing of Figure 13. 


lac. i- (eft). Frontal tomogram of a case of ad- 
vaneed tumor of the larynx, showing considerable 
chee and deviation of the laryngeal lumen. 


ence of an air cavity and may show its 
communication with the ventricle, 
even though this is exceptional. The 
laryngocele may be accompanied by 
a malignant tumor and simulate an 
extension of it. In 5 cases which we 
have observed, one remained after 
radiotherapeutic treatment of a malig- 
лапе growth of the subglottis,' and an- 
other remained after treatment of a 
tumor of the false cord, giving the im- 
pression of a non-sterilization of the 
tumors. 


4 This is a case of Dr. Coutard's, studied with him at 


the Chicago Tumor Institute. 
Vic. 15. Tumor of left false cord extending towards 
end of epiglottis. 
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lic. 16. Frontal tomogrum of same case shown in 
Figure ti, Heavy shadow of tumor of left false 
cord and narrowing cf ventricle. The | 





sriform 
sinus is also narrowed. 





Fic. то Frontal tomogram of a case of larvngocele 
jo - : : Е 
ng of Figure ty. shewing communication with the ventricle. 
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The interpretation of a tomogram of the 
larynx is not difficult, but it is necessary to 
obtain good films to avoid errors of inter- 
pretation. The plane of the tomogram 
must be accurately parallel to tie axis of 
the organ; the films otherwise obtained 
may give false impressions of the presence 
of tumors. To be of value, the tomographic 
examination must be frontal; the films thus 
taken give a valuable point of comparison 
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of doth sides of the larynx. 

-n che interpretation of tomograms one 
shcu c fe low the symmetry or asymmetry 
of sof- tssues of both sides of the larynx 
in thar lation to the cartilages. 

Avere ease examined by the tomograph- 
ic metaed should have had a previous 
laryngescopic examination and a profile 
roen-genogram. 
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THE VALUE OF'NITRITES IN CARDIOSPASM 
(ACHALASIA OF THE 2SOPHAGUS)* 
PRELIMINARY REPORT 
Зу MAX RITVO, M.D., and EUGENE J. McDONALD, M.D 


BOSTON, MASSACHUSETTS 


T purpose of this communication is 

to describe а means of abolishing the 
esophageal obstruction which cccurs in 
cardiospasm. This can be accomplished in 
many instances oy the use of amy] nitrite 
or nitroglycerine. The administration of 
these drugs usua |y results in partial or to- 
tal disappearance of the stenosis of the low- 
er end of the esophagus permitting free 
passage of fluid and food into the stomach. 
The patient obtains relief from the dis- 
tressing symptoms associated with the car- 
diospasm and tae roentgenologist is en- 
abled to perform accurate studies of the 
esophagus and the remainder of the gas- 
trointestinal tract, which he cannet do 
satisfactorily яп :he presence of a marked 
degree of esophegeal obstruction and di- 
latation. 


CLINICAL AMD ROENTGEN ASPECTS 


Cardiospasm isan idiopathic dilatation of 
the esophagus with a constant or intermit- 
tent contraction of the cardiac pertion or 
lower end of the esophagus. No anatomic 
stenosis is demonstrable and the origin and 
mechanism of the malady are no: clearly 
understood. It has been thought to be due 
to a great variety of conditions, among 
which may be mentioned the following: 
cicatrices and adhesions in the region cf the 
lower esophagus; endocrine imbalance; 
neuroses; abnormalities in the diaphragm, 
liver tunnel or the left lobe of the liver; 
kinking of the lower esophagus; reflex ir- 
ritation from cancer of the stomach, peptic 
ulcer, appendicitis, pulmonary disease, 
etc.; degenerative changes in the vagus 
nerve with predeminant activity of the 
sympathetic nervous system. From the 
large number of eticlogical factors as- 
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cribed to this condition, it is obvious that 
probably no one of them alone is the true 
causative factor. Most of the explanations 
of the cause of cardiospasm are based on 
the assumption that there is a constant, 
spasmcdic contraction of the esophagus 
which ails to relax for the ingress of food. 
However, there is a great mass of clinical 
and experimental evidence which indicates 
that nc actual spasm exists, or that at least 
spasm s not the sole factor, in many cases 
of card ospasm. 

The »resent view, which is gaining ever- 
widenir g acceptance, is that the condition 
is due t» a defective or absent relaxation of 
a normal tonicity rather than to a spasm. 
The passage of a bolus of food down the 
esophagus induces sensory impulses which 
normally result in a lessening of the tonus 
of the lower end of the esophagus, permit- 
ting passage of the food into the stomach. 
Failure of this normal mechanism of de- 
glutitioa results in dysphagia, stenosis of 
the inferior portion of the esophagus and 
dilatation above the point of obstruction, 
the syndrome known as cardiospasm. The 
conditicn is, therefore, one of failure of co- 
órdinaton of the muscles of the lower 
esophagus and the esophageal wall. The 
term acaalasia, which means absence of re- 
laxation at the proper time, is the correct 
one гає ег than cardiospasm, which should 
be discarded and has been retained by us 
only bezause it is historically well estab- 
lished and universally used in the litera- 
ture. [n some cases, the entire esophagus 
dilates markedly and there is actual hyper- 
trophy of its walls, which, nevertheless, 
fails to overcome the obstruction. Achal- 
asia of the esophagus is believed to be 
analogous to Hirschsprung's disease, which 


chusetts, Department of Reenzgenology, P. F. Butler, M. D. Roentgenologist-in- 


Chief. Read at the Fortieth Annual Meeting, American Roentgen Ray Society, Chicago, Ill., Sept. 19-22, 1919. 
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Fic. т. Cardiospasm, unaffected by benzedrine or atropine. А. B, male, aged twenty-three. Has suffered 
with severe dysphagia for seven years. Cccasional periods »f >arial relief, but is never completely free of 
symptoms. Bougies have been passed with slight tempo агу improvement. Roentgen examination re- 
vealed marked dilatation of the esophagus with stenosis of the lower end. After the administration of 
benzedrine and atropine sulphate, there was no relief of the o »=ruction. 


is due to an imbalance of parasymoathetic 
and sympathetic influences. 

Clinically, achalasia of the esopragus is 
of importance because it is next in frequen- 
cy to carcinoma in producing the symp- 
toms of esophageal obstruction. Dysphagia, 
pain in the chest, and regurgitation are the 
major complaints in patients suffermg with 
this condition. A feeling of weight under 
the sternum, belching and vomiting of 
undigested food are common. Progressive 
loss of weight with severe malnutrition and 
dehydration may ensue in severe, long- 
standing cases. 

In addition to the suffering cawsec by 
the cardiospasm, the obstruction may be a 
source of much annoyance to the rcentzen- 
ologist. On roentgen study, the d agrosis 
rests on the demonstration of a smooth, 
conical stenosis at or near the carcia with 
dilatation, often of a very marked degree, 


above t Fluid and food particles may 
resu t i» obscure shadows; also, the eso- 
phageal obstruction may interfere with 
roentgen examination of the stomach, 
duocenum and intestines as will be dis- 


cussed n detail below. 


DEUGS USED IN OUR STUDIES 


A means of abolishing the esophageal 
stencsis is, therefore, greatly to be desired, 
not enl. for the benefit of the patient in 
гейет1пз us distressing symptoms but also 
Беса ise of che increased ease and accuracy 
with which roentgen studies may then be 
carried »st. Several drugs were tried with- 
out success. Atropine, which has been 
recommeaded for many years as an anti- 
spasr»odi-. was found to be totally ineffec- 
tive even when used in large doses to the 
limit of physiological tolerance. The bro. 
mides ani belladonna proved disappoint- 
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Vic, 2. Cardiospasm, relieved by nitrog усетле, А. В. (same patient as in Fig. 1). "Before" shows the esopha- 


ge 





appeared and the esophageal contents emptied into the stomach. The patient stated he was aware of the 


removal of the obstruction. 


ing. Benzedrine, which is usefu. in spasm 
_of the pylorus and intestines’, produced no 
relaxation of the lower end of tae esopha- 
gus in doses up to 30 milligrams (Fg. 1). 
Various combirations of the above drugs 
also proved ineffective. Because of the re- 
laxation of the ampulla of Vater and other 
spasms’? produced by amyl nitrise, we car- 
ried out experiments with this drug. The 
effects were gratifying. After the inhala- 
tion of the vapor, there occurred in most 
instances an almost immediate disappear- 
ance of the stenosis of the lower end of the 
esophagus with passage of the esophageal 





contents into the stomach. However, this 
drug proved nct to be the idea! agent for 
our purpose because it not infrequently 
caused unpleasant side-reactiors. l'ablets 
of sodium nitrite and ervthrol tetraritrate 
were then tried; the effects were slight and 
Nitroglycerine was next 


very variable. 


used and was found sroduce satisfactory 





| obstruction and dilatation, Aftes the administration of 1100 grain of nitroglycerine, the stenosis dis- 


resulzs in most instances. Doses of 1 тоо 


grain were given to the average patient, 
very thin or obese persons receiving slight- 
lv smaller or larger amounts (Fig. 2). A 
factor which is of great advantage with 
nitroglycerine is that this agent is effective 
bv absorption from the floor of the mouth 
wher the tablets are held under the 
tongne. This is of particular importance in 
the condition under discussion as the eso- 
phageal obstruction results in delayed ab- 
sorption and consequent ineffectiveness of 
drugs administered orally in the usual man- 
ner. it also avoids the necessity of injection 
methods, which are objectionable because 
they may limit the usefulness of the 
treat nent. 
METHODS OF STUDY AND EFFECTS 
OBSERVED 


Patients were given the barium mixtures 
used in the routine examination of the 
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esophagus. Roentgenoscopic observations 
were carried out and films taken ia the 
erect position when possible. If cardio- 
spasm was present, the site and degree of 
obstruction and the extent of the dilaration 
were noted. Other abnormalities in the 
esophagus and neighboring organs were 
carefully sought for. Deep-breathirz exer- 
cises, reassurance of the patient, and 
repeated examinations were made to rule 
out transitory spasm and to establish the 
constancy of the condition. Then the drug 
was given. The patients were net told 
which drug was being used nor what effects 
were. expected. Placebos of saccharum 
lactis tablets were used at times to rule 
out purely psychic effects. With amyl ni- 
trite, the pearl was crushed and the patient 
instructed to take several deep inhalations 
of the vapor. The nitroglycerine was ad- 
ministered in the form of the soluble 
hypodermic tablet, 1/100 grain; the tablet 
was placed in the floor of the mouth and 
allowed to dissolve under the tongue, the 
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patent veing instructed not to swallow for 
as lorg as possible. 

After the amyl nitrite inhalation, the 
effect ws usually almost immediate. With 
nitroglycerine, the esophageal obstruction 
begar к= disappear in from thirty seconds 
to four or five minutes. [n some instances, 
the lower end of the esophagus showed 
definite dilatation with continuousand rapid 
passage of the esophageal contents into the 
stomac? (Fig. 3); in others, the barium 
mixture passed downward in a series of 
spurts “ith short periods of stenosis inter- 
vering >etween the spurts. In those in- 
staaces m which the drug was effective, the 
pat ea- experienced relief and were aware 
of the -emoval of the obstruction. The 
inges-iem of more of the opaque meal in- 
dicatei that the duration of the effect 
persisted from a few seconds to several 
mirut-, after which time the stenosis re- 
est .bl:ssed itself as previously. The effect 
on the heart was very dramatic as observed 
roentgeaoscopically. The cardiac pulsa- 





Vic. 3. Cardiospasm. Relief of obstruction by nitroglycerine. Р R., male, aged twenty-four. Acute onset of 
esophageal obstruction about three yearsazo. Esophagos-op "owed no organic lesion. Passage of bougies 
resulted in temporary relief. Roentgen studies (before) hewed marked dilatation of the esophagus with 


stenosis at the cardia. After the administration of 1 


10C итак of nitroglycerine, the stenosis disappeared 


and the esophageal contents passed rapi..l; into the stomach. 
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tions became very rapid and of diminished 
amplitude and the heart shadow appeared 
to decrease in size. As the effect of the drug 
wore off, the heart gradually returned to 
its previous state. 

The effects of amyl nitrite were prompt 
in nearly every case in which we adminis- 
tered this drug. Nitrogiycerine was more 
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THERAPEUTIC EFFECTS OF THE 
NITRITES 
TFe effects of continued administration 
of niz-oglycerine were observed in 6 cases 
in order to determine whether the drug had 
value as a curative agent. Doses of 1/200 
grain were given three or four times daily 
for periods of from three to ten days. On 





Vic. 4, Cardiospasm, before anc after nitroglycerine. G, О. D., female, aged forty-eight. 
Gradual onset of dysphagia about three years ago w th increasing difficulty during past 
four months. Roentgen examination prior to giving aitrites revealed marked narrowing 
of the lower esophagus with almost complete oostruction and moderate dilatation 
above. Atter 1/100 grain of nitroglycerine was giver, the lower esophagus dilated and 
the entire esophageal contents Howed into the storxach. 


variable and less effective, vet proved more 
satisfactory for routine use. It has been 
used in 14 cases with partial or complete 
abolition of the stenosis in 11 instances. 
Some of the patients were given the drug 
on numerous oceasicns. Roentgenoscopic 
observations were carried out each time. 
Increased or repeated doses were used 
when necessary witheur serious ill effects. 
In order to obtain satisfactory roentgeno- 
grams showing the effects of the drugs, it 
is essential that the roentgen machine be 
equipped with a rapid change-over device 
so that “spot films" may be exposed 
rapidly while the panent is under roent- 
genoscopic control (Fg. 4). 


re-examination, the obstruction and dila- 
tation of the esophagus were in every 
instance found to be present as previously. 
Admiristration of another single dose of 
amyl ritrite or nitroglycerine at the check- 
up observation after the period of taking 
the drag again usually resulted in a tem- 
porary disappearance of the stenosis. 
Smaller doses of nitroglycerine, 1/300- 
i, soc grain, were then administered to a 
small group of patients every three or four 
hours throughout the day for several days. 
Theresults proved disappointing. Moreover, 
the patients in some instances tolerated 
the drag poorly and suffered unpleasant 
reactions from even these smaller doses. 
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Fic. 5. Cardiospasm relieved by nitrites. E. bicKk., female, aged eh rty-six, married. Acute onset of dyspha- 


gia four and one-half years ago. Now states she cannot swal >> liquids or solid food, has marked sub- 
sternal pressure, and vomits frequently. Bcuginage has resulte] in relief for short periods. The film before 
giving the drug (retouched) showed complete esophageal o»serection with dilatation of the esophagus. 
After the inhalation of amyl nitrite, the stenosis disapoezred 2nd the opaque mixture flowed into the 


stomach. 


Although the nitrites have proved of no 
permanent curative value in the true sense 
of the word, the drugs do nevertheless have 
a definite though limited applicat on in the 
treatment of cardiospasm. Patients with 
severe, chronic achalasia of the esophagus 
may lose much weight and become severely 
dehydrated; apprehensiveness with fear 
of food frequently becomes a factor of 
serious import; vomiting and regurgi-ation 
with choking and severe coughing may 
cause pulmonary complications. In acute 
attacks of obstruction, the patent may 
actually struggle for breath and become 
cyanotic in attempting to dislodge a »olus 
of food by violent straining. T2mporary 
relaxation of the stenosis may prove а life- 
saving procedure in cases of this ty pe, and 
this relief can frequently be obtained with 
amyl nitrite or nitroglycerine. Cardiospasm 


is in many instances associated with neurot- 
ic зуп pt ms and a vicious cycle is thereby 
set up. "he breaking of this theoretical 
cycle bs the demonstration that the ob- 
struct cn may be abolished by these agents 
mzy start the patient on the road to re- 
coverr ir that it removes from his mind 
the idza that he is afflicted with a hopeless 
conditien from which he can expect no 
relief. In che treatment of cardiospasm, the 
passage of bougies may in some instances 
be faeiicated by the use of nitrites just 
prior te the operation, as the dilatation 
produced by the drug permits the instru- 
ment te dass through the lower esophagus 
and ta- danger of perforation or trauma 
to the «sophageal wall is lessened. 


VALUE OF ROENTGENOLOGY 


[о the roentgenologist, the nitrites are 
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of definite value anc serve to ingrease the 
ease and accuracy of the roentgen studies 
of the gastrointestinal tract in cases of 
cardiospasm. These patients may retain 
large amounts of fluid and food particles 
in the esophagus, frequently for long peri- 
ods of time. Little cr none of the opaque 
mixture required for the roentgen studies 
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and ratients with achalasia of the esSpha- 
gus may present other complaints which 
так? complete roentgen studies of the 
gastrointestinal tract very desirable. Simi- 
larly, disease in the esophagus itself mav 
be overlooked or incorrectly diagnosed in 
the p-esence of marked obstruction. Food 
partx les retained in the esophagus produce 





Fic. 6. M. Mcek., female, aged sixty-nine. Difficulty in swalewing both solid and 


quid foods for several 


weeks, Roentgen studies revealed a stenosis of the lower erd of the esophagus. The obstruction was so 


marked that the patient could take only small amounts of the opaque mixture. Carcinoma of the esophagus 
was suspected, but satisfactory examination was impossib e. After the administration of 1/100 grain of 
nitroglycerine, the esophageal obstruction disappeared. An extensive neoplasm of the cardia of the stomach 
without involvement of the lower end of the esophagus was demonstrated. 


may flow into the stomach because of the 
stenosis, so that satisfactory visualization 
of the stomach and intestines becomes im- 
possible. It is recognized that carcinoma 
of the cardia or fundus of the stomach mav 
be associated with esophageal obstruction 
(Fig. 6); peptic ulcer and other abdominal 
lesions may similarly produce cardiospasm; 


mott ing or filling defects which are easily 
confused with carcinoma. The fluid in the 
esophagus causes dilution of the barium 
mixtures and may obscure ulcers, neo- 
plasms, diverticula and other esophageal 
lesions. Disease processes in the mediasti- 
num. aeart, lungs and dorsal spine may be 
overkcoked or misinterpreted because of 
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the cohfusion resulting from the over ving 
shadows of the dilated, fluid-filled escpha- 
gus. Attempts to eliminate these difficulties 
have previously required esophageal lavage 
or dilatation by bougies. It is simp er, safer 
and more satisfactory from the poin- of 
view of both patient and physician to avoid 
these procedures by the comparatively sim- 
ple expedient of administering amyl n trite 
or nitroglycerine. 


SIDE-EFFECTS 


The nitrites are very prone to cause un- 
pleasant reactions. With amyl nitrite, the 
side-effects may be marked and definately 
limit the usefulness of the drug. The pun- 
gent odor is very objectionable to many 
patients. Giddiness and fainting with com- 
plete loss of consciousness occur frequently. 
If the patient is erect, which is the prefer- 
able position in the roentgen study o” the 
esophagus, he is very apt to faint anc fall 
to the floor. This drug is therefore best used 
with the patient recumbent, careful watch 
being kept for reactions. Patierts with 
severe coronary disease or angina sheuld 
be given amyl nitrite with cautioa. I5 no 
instance were there any serious after-cfects 
in our cases, and we feel the drug may safe- 
ly be used within the limits mentioned 
above. 

Nitroglycerine also produced untoward 
reactions; however, they were milder and 
less troublesome. Flushing and pers»ira- 
tion were the most common ill effects. 
Nausea and vomiting were apt to occur. 
Throbbing and pounding headaches, gid- 
diness and vertigo were present in many 
patients. Fainting occurred rarely. In none 
of the patients were these reactions serious 
and many persons suffered no il! efects 
from single doses. A striking fact is the ex- 
tremely wide variation in tolerance of 
different. individuals. 


SUMMARY AND CONCLUSIONS 


Cardiospasm is an idiopathic stenosis of 
the lower portion of the esophagus with 
marked dilatation above the point of ob- 
struction. 
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The condition is believed to be due to a 
defecti~e ~2laxation of the normal tonicity 
rather - hem a spasm and should more prop- 
erly be termed achalasia of the esophagus. 

There has previously been no satisfac- 
tory m2thed of abolishing the esophageal 
obstructmm except by mechanical dilata- 
tion. 

The administration of amyl nitrite or 
nitrez|~eerine produces a disappearance of 
the stenesis of the esophagus in many cases 
of cad spasm, permitting the passage of 
fluic ar c food into the stomach. 

The азо ition of the obstruction in those 
cases in which the drug is effective gives the 
patient -clief from his distressing symp- 
toms. it permits of accurate roentgen 
visualization of the esophagus and the re- 
main ler ci the gastrointestinal tract; the 
passage of dilators may be facilitated and 
the cargers of traumatism or perforation 
durme iastrumentation lessened. 

The sect of the drugs is of short dura- 
tion; nevertheless these agents appear to 
have a белпге though limited ‘application 
in th» -meatment of cardiospasm. 


We wish to express our appreciation to Dr. P. F. 
Butler, b c-r -genologist-in-Chief at the Boston City 
Hospital Bcston, for his cooperation and assistance 
in the эгератабоп of this paper. 
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DISCUSSION 

Юа Кіевакр B. Capps, Chicago. Very little 
has beer w- tten regarding the use of nitrites in 
card cspasm, and I think that Drs. Ritvo and 
McDenzl4 have shown that they have a very 
defin: е lace in this condition. It is well known 
that <tropive and related compounds are inef- 
fecti 11 ї тозе types of cardiospasm which we 
may cal! * achalasia.” Hearst, Cameron, Wright 


оё 


and others, have been fortunate engzigh to have 
had the opportunity of examining histclogically 
a number of these cases and they have been able 
to demonstrate the anatomic reason for this 
fact. They have found in practically all of such 
cases a destructive lesion involving Averbach’s 
plexus of nerves. Since the vagus nerve acts 
through this plexus on the smooth muscle of the 
esophagus, atropine would not be expected to 
have апу effect. Furthermore, the normal re- 
laxation of the cardia at the end of swallowing 
would not be expected to occur. Nitrites, on the 
other hand, since they act directly on the 
smooth muscle, would still be effective. 

These cases Hearst called “achalasia of the 
cardia,” simply meaning failure to relax. These 
are the cases that show the most pronounced 
symptoms and findings both clinically and 
roentgenologically, namely, marked dilatation 
of the esophagus and very marked dysphagia. 
Clinically, however, there is a large group of 
other cases that are termed cardiospasm where 
dysphagia is not such an important finding, 
where pain is perhaps the presenting svmptom. 
Such patients frequently do not show any ab- 
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normalities on roentgen examination and atro- 
pine is usually a successful therapeutic agent. 

I should like to reaffirm Dr. McDonald's re- 
marks concerning the bad effects of nitrites. I 
do not believe they will prove very satisfactory 
as regular treatment for cardiospasm. In the 
first place, as he stated, they have a very tran- 
sient effect. There is no permanent benefit. The 
discomfort associated with them is frequently 
too great to make them satisfactory and, finally, 
in a great many cases we have other more satis- 
factory forms of treatment. As a diagnostic 
procedure under the fluoroscope they un- 
doubtedly are extremely valuable. 

I should like to reaffirm one other statement 
that syncope not infrequently occurs in certain 
individuals following the use of nitrites. Al- 
though this is not a serious situation in vounger 
persons, there are a great many older people 
where it might result rather seriously and 1 
think this should be taken into consideration. 
Of course, if the patient is not in an erect posi- 
tion, syncope is not so likely to occur and im- 
mediately putting him in the prone position will 
usually bring relief. 
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CHARCOT'S ARTHROPATH* CE BOTH ANKLES* 
C^SE REPORT 


By & A. LEADER M.B. 
Veterans’ Administratiou “aedlity 
NORT CHICAGO, ILIINOIS 


ABETIC arthropathy has been krown 

since Mitchell called attention toit in 
1831. It was not until after Charcot’s-crigi- 
nal description in 1868 of the destructive 
joint lesion which has come to bear his 
name that the condition began to receive 
wide recognition. Since then numerous case 
reports as well as detailed discussions of all 
phases of the subject have been publ hed. 
Just to cite a few pertinent to the present 
report: 

Charcot himself in 1873 noted the #ccur- 
rence of spontaneous fractures in ':bes; 
Steindler, in a series of 64 cases of neuro- 
pathic joints, found 11 spontaneous Trac- 
tures including one of the astragalus; 
Stewart, in his recent article, included a 
case of bilateral involvement o: the 
astragalus. 

It is merely intended to submit a »rief 
case history with illustrations which should 
be of interest because of the unusual op- 
portunity afforded to follow the progress of 
the condition from its inception to the sully 
developed state. 


CASE REPORT 

H. G., white male, aged forty-six, was ad- 
mitted to the Veterans’ Administration Facil- 
ity, North Chicago, Illinois, on March 26, #936. 
He had been under observation at various 
Veterans’ Administration Facilities since 1932 
when he was treated for an injury of the right 
great toe. In 1910 he had contracted goncmrhea 
and a primary genital chancre. On Marel 29, 
1932, the blood. Wassermann was 3+ arc the 
Kahn 2+. He was accordingly given a course of 
antiluetic therapy consisting of bismuth and 
arsphenamine. On July 14, 1932, blood Wasser- 
mann was negative and the Kahn 1+, sit a 
neurological examination revealed fixed pupils, 
sluggish knee jerks, and absent ankle jerks. 
The diagnosis of early tabes dorsalis was made. 


(Spiral puncture was refused.) Another course 
of arti ue-ic treatment similar to the first was 
admmiste-ed. 

Bewees June, 1933, and July, 1934, patient 
worked ir a C.C.C. camp. Then he began to 
haveshoo ing pains in the legs and swelling and 
inflammat on of the feet in the warm weather. 
In Augus, 1934, he was confined to bed for 
abou- jou- weeks with “rheumatism.” Finally, 
on November 15, 1934, he was again hospital- 
ized оу tbe Veterans’ Administration. At this 
time hs ankles were enlarged and somewhat 
tender, bu- motion was full. There was a severe 
degree of pes planus, bilaterally. A roentgeno- 
gram taken November 15, 1934, revealed no 
evidence of bony changes of the feet or ankles, 
but the medial aspect of the right ankle was 
rathe- orcminent (Fig. 1). Blood, spinal fluid, 
and Wassermann were negativa The Lange 
collozicl gold test was not satisfactory. There 
were three cells per cubic millimeter of spinal 
fluid. He was given a full three months’ course 
of mercury rubs, bismuth, and tryparsamide. 

Оп Apri 23, 1935, he was sent to the Soldiers’ 
Hom- ‘or domiciliary care and he remained 
there unti September 14, 1935, receiving an- 
other cour-e of bismuth and tryparsamide dur- 
ing tkis period. 

On September 20, 1935, he was again hos- 
pitalized. He complained of pain in the feet on 
stand nz and walking. A marked prominence 
of th- тп=г aspect of both ankles, especially 
the rzkt, was noted. A roentgenogram taken 
Septem эег 27, 1935, showed separation of the 
poste icr process of the left astragalus and de- 
strucaive caanges of the posterior process of the 
right astrezalus and irregularity of the right 
navicalzr bone (Fig. 2). By December 31, 1935, 
the cenditmn had become more pronounced so 
that an roentgen examination a medial disloca- 
tion cf zhe right astragalus was seen (Fig. 3). 
There vas marked relaxation of all the liga- 
ments. At this time a diagnosis of early bilateral 
Charcot's disease of the ankles was made. He 
was again ziven antiluetic therapy consisting 


* Published with permission of the Medical Director, Vecerans' Administr tien, «ho assumes no responsibility for the opinions ex- 


pressed or the conclusions drawn by the writer. 
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Fic, т. November 16, 1934. 27, dorsoplantar and А, lateral 
roentgenograms showing no demonstrable bone санасы. 















dial displacement or 





Fic, 2. September 27, 193i. { { 2 Е 
right astragalus and area of о В, lateral view showing destructive changes each 
astragalus and irregularity of cular 


of a complete course of bismuth and trypars-  diagmosis of taboparesis was made and on 
amide, and part of another course. Mareh 26, 1936 he was transferred to the hos- 
He developed mental symptom: so that the pital at North Chicago, Illinois. On admission 
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Fic. 3 (right). December 31, 1931. Displacement 
and rarefaction are more marked. 


Fic. 4 (below). March 31, 1936. 4, dorsoplartar 
roentgenogram showing spontaneous (раёто- 





W logio fracture of right astragalus, with disloca- 


tion. А, Бега! view showing involvement of 
posterior ert cular surface of right galcaneus as 
well as righ astragalus. 





Fic. 5. Photograph showing deformity 


: at present. 
he complained only of his feet being tired when 
he stood on them any length of time. He was 
partly disoriented, somewhat euphoric, and 
lacked insight. Essential neurological findings 
were fixed pupils, sluggish knee Jerks, and ab- 
sent ankle jerks. The Romberg sign was only 
suggestive. Vibratory sensibility and deep pain 
were decreased over both ankles, more so on the 
right. However, muscle and position sense as 
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well as pain and temperature were retained. 
There was marked deformity of the right an- 
kle, as is shown in Figure 6, but no tenderness. 
Roer tgenogram taken March 26, 1936, re- 
vealed a fracture dislocation of the right as- 
tragzlus, an area of rarefaction in the left as- 
tragzlus, and early destructive changes in the 
right calcaneus, in addition to the changes 
previously noted. Spinal fluid and blood Was- 
serirann. were negative. Lange colloidal gold 
test was 0012333210. He was given intensive 
antiluetic treatment which included three full 
courses of bismuth and tryparsamide and full 
doses of potassium iodide, as well as malarial 
theripy. 

Tiere has been little change in the condition 
of the ankles other than an increase in density 
of the right astragalus. This is demonstrated by 
the ast roentgenograms taken on March $ and 
8, 1938. Various orthopedic appliances have 
beer. used and at present the patient still tires 
if he is on his feet too long, but he is fairly com- 
fortable with the use of an appliance which pro- 
tects the medial aspect of the right ankle. Sur- 
gicad measures have not been considered ad- 
visable by the orthopedic consultants. His 
mertal condition has improved somewhat so 
tha: the principal manifestation is now a some- 
whet defective memory. 


DISCUSSION 


The following points should be noted: 


was recognized clinicallv as 
ear y as 1932. In July, 1934, patient began 
to complain of his feet and legs, but at no 


(1) Tabes 





Fic. 6. Latest roentgenograms. .7, March 8, 193€, and B, March 5, 1958, demonstrating 
increased density of right astragalus. 
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Vor. 
time was there any history of acute severe 
symptoms referable to the right ankle. 

(2) Patient received a number of courses 
of antiluetic therapy before any bone le- 
sions were demonstrable on the roentgero- 
gram; yet the destructive bone changes ce- 
veloped and progressed rapidly so that in 
less than a year and a half after a negative 
roentgen finding, there was a marked de- 
formity of the right ankle. The experience 
of other observers has been more favorable, 
however. For example, ғ Alajouanine was 
able to secure improvement after involve- 
ment of the cuboid and navicular bones was 
already demonstrable by roentgen exami- 
nation. 

(3) Unfortunately, no spinal fluid ex- 
amination was available before antiluetic 
therapy had been given. However, one 
spinal fluid examination in 1934 and two in 
1936 gave a negative Wassermann reaction. 

Steindler, quoting a number of other ob- 
servers, states that spontaneous fracture 
may be the first sign not only of arthrop- 
athy but also of tabes itself and that an 
interval of two to three years between the 
spontaneous fracture and the initial tabetic 
symptoms is not uncommon. In this case, 
the clinical findings of tabes were present 
about four years before the fracture was 
demonstrated. 

While the onset of the Charcot's joirt is 
frequently sudden, as described by Stewart 
and others, yet many cases of 115111215 
onset have been reported, as in the present 
case. 


I wish to acknowledge my appreciation to the 
hospital authorities for the aid extended in securing 
material and also to thank Mr. Robert Heth aad 
Mr. Ray Dornfeld who prepared the photographs 
and prints. 
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TRAUMATIC PNEUMOCRANIUM 
A REPORT OF TWO CASES* 
Ry ROBERT P. BARDEN, M.D., D.Sc. (Мей) 


PITTSBURGH, PENNSYLVANTA 


CCIDENTAL introduction o air into 
the cranial cavity was first described 
by Chiari in 1884. In the American litera- 
ture, a comprehensive review of this sub- 
ject was presented by Dandy! in 1926. 
Smith and Malcolmson® stated that 43 





Fig. 1. Case т, Lateral view with roentgen beam 
horizontal. Made immediately atrerdeath. The 
large collection of air beneath the frontal bone is 
well seen. The anterior cerebrum is compressed. 
There is a fluid line passing through the sella 
turcica. This was the condition found on the port- 
able examination the day after admission. 








cases had been described up to 1931. Madi- 
gan? and Taftt each contributed a case re- 
port subsequently. 

This communication presents 2 addi- 
tional cases with this rare condition. and 
emphasizes a point in the technique of its 
roentgenographic demonstration. 





Case г. |. A, white male, aged fifty-five, was 
brought to the hospital by police on November 


г, 1638. He was stuporous and had been drink- 
ing. The only history available was that he had 
fallen down a flight of stairs a short time before 
admission. On examination, his pupils were 
found contracted, and the ocular movements 
uncoÓrdinated. There was a serosanguineous 
discharge from the right ear. Blood pressure 
1 30790. No other neurological findings. 

Fortable roentgen examination the next day 
showed evidence of an extensive facture 
through the base of the skull, probably involv- 
ing the nasopharynx. There was a large collec- 
tion of air within the skull which shifted with 
change in position of the head. This was con- 
sidered a pneumocranium with the air in the 
subdural space. 

The patient never regained consciousness. 
Temperature and pulse steadily climbed, and 
he died on the third day after admission. 

An autopsy was performed by the coroner. 
Ar. extensive fracture of the base of the skull 
wes found. One part of the fracture ran upward 





Lateral view with roentgen beam 
vertical, Made immediately after death. Although 
the pneumocranium is still well seen, the fluid line 
has disappeared. It is possible that small col. 
lections of subdural air would fail to show in this 
projection. 


Fic. 2. Case 1. 


* From the Department of Roentgenology, Allegheny General Hospital, Pitisburgh, Pa. 
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and backward from the foramen magnum: to in- 
volve the occipital bone. The other ran upward 
and forward from the foramen magnum iz volv- 
ing all the structures of the base and traversing 
the sphenoid sinus and the sella turcica ro end 
in the posterior nasopharynx. 





Case m.” C.W., a white male, agec fity- 
eight, shot himself through the right temple on 
October 13, 1938. He was found semi-con-cious 
in his room several days later and was brouzht 
to the St. Francis Hospital on October 2. On 
examination, he was stuporous but со be 
aroused. He was blind in both eyes with evident 
intraocular hemorrhage in the right. No other 
neurological signs. 

Reentgen examination the same day showed 
a bullet just inside the left zygoma with a train 
of lead dust extending back of the orbits t» the 
hole of entry in the right temporal bone. 13 the 


* Presented through the courtesy of Dr. Leshe Н, Oemend, 


Radiologist at St. Francis Hospital, Pittsburgh, Pa, 





Fic. 3. Case т. Posteroanterior view with roea:gen 
beam vertical, Made immediately after death. The 
subdural air has shifted with change in positon of 
the head and now outlines the cerebral semi- 
spheres. A part of the fracture lines is seen rear 
the midline. 
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Fic, ш. Case п, Posteroanterior view made with the 
patent prone. Note the collection of air adjacent 
to tie falz in the midline. The bullet and its path 
are wel) лоп. Lateral views of the head did not 
densorstrate the pneumocranium. 


poste Ganterior projection, there was a small 
colleccicn «f air in the midline in the region of 
the falx which was interpreted as a subdural 
pneuraozraalam. 

On Octoser 22 the patient became more alert. 
Relat ves sgned him out of the hospital, and he 
disappee 








The mechanism by which air is trapped 
withia -he skull in traumatic pneumocrani- 
um kas been well described by others.!? 
The mertzlity in untreated cases is 50 per 
cent. dr tze great number of head injuries 
assoc.ated with automobile accidents, this 
condition must occur more often than 
hitherte recognized. It should be suspected 
їл ай kallfractures in which a serosanguin- 
eous Cischarge occurs from nose or ears; or 
in when фе fracture extends into the si- 
nuses 

In coutme films of the head with the 
roentgen beam vertically placed, a small 
amouar ef subdural air evenly distributed 
over tae cortex might be overlooked. There- 
fore, when paeumocranium is suspected, it 
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is necessary to make additional alms in the 
posteroanterior and lateral »roiections 
with the roentgen beam horizon:a . 
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THE GASTROINTESTINAL RESPONSE OF AVERAGE, 
HEALTHY CHILE REN TO TEST MEALS OF 
BARIUM IN MILK, CREAM, MEAT 
AND CARBOHYDRATE MEDIA* 


Ву LAWRENCE REYNOLDS, M.D., 


CIE G. 
and MARY BATES OLSCN, 


MACY, Pr. 


HELEN HUNSCHER, Pa. D., 





DETROIT, MICHIG..N 


N A ROENTGENOLOGICAL stucy of 

the behavior of the pyloric sphincter it 
was shown that acid concentration :s not 
the principal factor controlling the opening 
and closure of the pyloric sphincter in an 
nor 15 the initiation of gastric emptying 
affected by the difference in consistency 
(viscosity) of various foodstuffs.” Моге 
recently, quantitative studies have deron- 
strated that although hydrochloric acd is 
an efficient stimulus for the enterogas:ric 
reflex, the quantity excreted inte the 
stomach is generally so diluted that efter 
passing through the pylorus there is seldom 
an effective concentration in the іптеѕгме.? 
On the other hand, it has been demonstrat- 
ed that gastric tone and the force of gastric 
peristalsis may be changed by diffe-ent 
stimuli applied in adequate strength to the 
small or large intestine. Among the condi- 
tions within the intestine that affect gastric 
motor activity are mechanical dister tion, 
chemical irritation, the action of hycer- 
tonic or hypotonic solutions, and the pres- 
ence of products of protein and starch 
digestion. It had been proved that far.” 
and carbohydrate? inhibit gastric secre-ion 
and motility through a humoral mecha- 
nism whose active principle has been gwen 
the name of enterogastrone. Subsequently, 
experiments on the extract of the duodenal 
mucosa containing enterogastrone suggest 
that the e may be zwo active principles, 
one which inhibits secretion and another 
which inhibits motility.!? This mechar im, 
which affects secretion and motility, wheth- 
er it be of humoral or nervous nature. or 
both, no doubt exerts a strong influence in 





prov dng suitable concitions for digestion 
of the various foodstuffs. 

Far, presumably, modifies gastrointes- 
tinal activity through an inhibitory effect 
on gastric secretion and motility, thus ren- 
dering the duodenal contents ети ог 
only sketthy acid.?* Carbohydrates enter- 
ing he acrmal, empty stomach inhibit 
hunger contractions, and the same phenom- 
enon cccars in the denervatéd stomach 
as the -esak of a humoral factor (not car- 
bohydrate per se) produced by the presence 
of carbolrydrate in the upper intestine.” 
The nhibidon persists unti! «he onset of 
diges-ive contractions, an interval which 
is short sollowing ingestion of usual 
amounts »* carbohydrate but which may 
lengtien to several hours when concen- 
trated sox:dons are present. Apparently 
this rsszris ton 15 physiologically significant 
in controlimg the rate at which carbohy- 
drate ma~ enter the duodenum;? in any 
event, thee is an accumulation of evidence 
that there is a genuine dissociation be- 
tweer rhe secretory and motor activities 
of the stemach.*!? One of the popular 
dietary fads today forbids the consumption 
of cazrbohzdrate and proteins at the same 
meal, the cnderlying theory based upon 
the fact that proteins require a high gastric 
acidity for initial digestion while carbohy- 
drates леес an alkaline medium. It has 
been shown that carbohydrate and protein 
combed n one meal de not interfere with 

gastric secretion, and furthermore, that 
carboaydra- digestion is prolonged and 
encou-cazeé oy mixtures with protein.” 

The moa: ty and secretion of the various 


* From the Research Laboratory, Children's Fund of Mica.gan in cooperation «itl t^e Department of Roentgesology, Harper Hos- 


pital, and the Methodist Children's Village, Detroit. 
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segments of the alimentary can<] are recog- 
nized as the prime factors influencing, and 
influenced by, other processes concerned 
in the utilization and excretion of foods. 
Many experimental procedures Fave been 
instituted in an effort to determine ac- 
curately some of these relatioas ups. The 
conditions of experiment, in many in- 
stances, have prevented any in:erpretation 
of the results as those of :he natural 
response. It has been demonstrated that 
many factors are interrelated in zhe deter- 
mination of the response of the a; mentary 
canal: the method of measerement;??8 
the size of the meal ingested; ^? its tem- 
perature, consistency and coatent;? the 
nutritional state of the individual; and, 
the emotional and environmental condi- 
tions to whica the individual is subject at 
the time. The difficulty ir. obtaining 
estimations o? the gastrointestinal response 
of individuals within the range of “normal” 
has been the inabilitv to obtain measure- 
ments upoh trained and standardized 
subjects under adequately cor trolled con- 
ditions which do not interfere with natural 
response. The difficulties inherert in stud- 
ies of animals or adults are greasy magni- 
fied in attempts toward deterrining the 
gastrointestinal responses of ch ‘dren, for 
consideration must be given to the possible 
effects of their individual physiological 
time of progress in growth ап possible 
influences. of the growth process itself. 
Following the completion of a rigidly 
controlled metabolic study o^ average, 
healthy children over eight consecutive 
months, roentgenological studiss were made 
of: their gastrointestinal mot lity and the 
variations which may be expected from 
time to time;" the effect of сагтіпе upon 
their gastrointestinal response;* and the 
variation in response due to different types 
of milks.^ During the metabol study of 
chemical prewth, the gastroir testinal mo- 
tility of the subjects was stud:ec by means 
of carmine markers given every fifth 
morning to demarcate the ‘ecal unit of 
each balance period, and by tne records of 
the frequency and wet and dry weights of 
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their defecations over 225 consecutive 
days.?? The gastrointestinal response of the 
same subjects to five different types of 
test meals is reported in this paper. 

Tae subjects of the studies were care- 
fully chosen as representative of average, 
heal-hy children from their medical histories 
and the results of thorough clinical and 
laboratory examinations.* The children 
were within normal limits in bone and 
structural development and mentality. 
"Throughout the study the children, be- 
tween four and one-half and eight years of 
age, were subject to the same highly 
stardardized conditions of adequate diet, 
routine and environment favorable to 
growth and development which had been 
maintained during the metabolic investi- 
gations. Í 


EXPERIMENTAL PROCEDURE 


Series of roentgenograms were made showing 
the gastrointestinal tracts of the subjects at 
frequent intervals following ingestion of test 
meals composed of barium in five different 
types of media. An interval of at least one week 
elapsed between any two series with the same 
child. The liquid meals were given at body tem- 
perzture, the solid one at room temperature. 
The liquid meals all consisted of 2 ounces of 
barium sulfate in 4 ounces of medium. Water 
was used as one carrier, providing an inert 
mezl. Meals of different fat content were pro- 
cared by using 4 ounces of milk (3.5 per cent 
fat) and 4 ounces of cream (20 per cent fat) as 
media for the barium. A carbohydrate meal was 
formed with the barium in 3 ounces of water 
and 1 ounce of corn syrup (approximately 30 
per cent gluccse, 61 per cent carbohydrate). A 
prozein test meal was composed of 40 grams of 
bar um sulfate mixed with 100 grams of raw 
ground lean meat, baked twenty to thirty 
mirutes and ingested with 200 cc. of water. 
Based on the total weights of the meals at the 


* afarsh W. Poole, M.D., pediatrician for the Methodist Chil- 
dren s Village, made frequent examinations of the children. 

T The late T, Wi ngate Todd, M.D., and C. C. Francis, M. Da, 
Wescern Reserve University, Cleveland, evaluated the roentgeno- 
grams of the subjects and estimated their skeletal ages, The 
Chiliren's Center, Child Guidance Division of the Children's 
Fund of Michigan, made the psychological tests. 

1 The results of che integrated program of investigation of the 
chertical growth of average, healthy children forms the material 
for : monograph upon that subject, now being prepared. 


Vor. 43, No. 4 
times they were ingested, the milk meal had a 
concentration of 2.33 per cent fat; the cream 
meal, 13.33 per cent fat; one meal hada zencen- 
tration of 10 d per cent t carbohydrate; and the 


and 7 per cent protein: 

All meals were ingested in a few minutes ex- 
cept the meat loaf, for which one-half hour was 
allowed. The children's routine was interfered 
with as little as possible. No laxatives were giv- 
en or any alteration made in the diets prze eding 
the studies. The barium meals were given in 
the morning and were the only food ingested 
between the evening meal preceding end the 
completion of the first day's roentgenograms. 

After ingestion of the first meal given (wa- 
ter),*a roentgenoscopic examination was made 
(L.R;) to eliminate the possibility of ny ab- 
normality in the chest, in the movement of 
either leaf of the diaphragm, or in the rate or 
rhythm of the heart. The first exposure in each 
series was made within twelve minutes ar ter the 
meal was ingested and additional films were 
exposed at thirty minute or hourly intervals up 
to about five hours, in the case of the faster 
meals, and seven hours in the cases of the slower 
ones. Throughout the period of observation at 
frequent intervals (four to eight hours) сле sub- 
jects were allowed the freedom of a r»om in 
which they played; however, they were under 
strict surveillance at all times to preclade in- 
gestion of food or water. Additional roeargeno- 
grams were procured twenty-four, fortv-eight, 
and in a few instances seventy-two hotrs, ap- 
proximately, after ingestion of the meals. 

The roentgen examinations were mace with 
the subjects in prone position with the rarget 
31 inches from the film and centered on de first 
to second lumbar vertebra; exposure was 1 sec. 
at 92 kv. (peak) and so ma. with Potter-Bucky 
diaphragm. Patterson par-speed screers were 
used with the smaller children and speed sereens 
with the larger ones. To eliminate some of the 
obvious difficulties in comparison or evaluation, 
each roentgenogram was photographed aad re- 
duced to a 15 by 24 inch reproduction. Each se- 
ries of Bene was then mounted upon a card- 
board strip, making direct and comparative 
estimations possible. 


* During cooking the water lost was approximately со grams. 
The resulting meat loaf contained, roughly, to grams ef fat and 
20 grams of protein, providing concentrations in the tatal 290 
grams of the meal of approximately 3.5 per cent fat end 7 per 
cent protein, 
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RESULTS 


C^ the roentgenograms made in this 
study of tae variations in the motility of the 
different segments of the gastrointestinal 
trac: of ænildren, the reproductions of the 
expesures. illustrative of the five barium 
meas (water, glucose, milk, cream and 
теа?) пъ 4 subjects at comparative time in- 
tervals are presented im Figures 1~7. All of 
the -eries of roentgenograms show the same 
wide rarge of individual variation which 
chazactezzzed the subjects during the pre- 
vious stedy over eight continuous months 
and the ghysiological pattern described in 
the preceding report." Variations in the 
size, shade, and position of the stomachs of 
all «ibjez-s filled with the same amount of 
mea. ire apparent but no anomalies are 
portray ed. 

Larptriag Time of the Stomach. In Table 1 
are zivez the physical data and the gastric 
emp*vinz times for the different individu- 
als ол the 33 series of obser vations made. 
The ine-t water meal emptied from the 
storm achs {average 1.9 hours) appreciably 
faster than any of the other meals. The 
average emptying times for the milk and 
glucose meals were 3.1 and 3.3 hours, 
respectively, and for the meat and cream 
meas 5.5 and 4.8 hours, respectively. It is 


evident с the type of vehicle or conveyer 
of tae barium has a specific motor effect 
upo-. thc egression of the meal through the 
pylczus, findings which substantiate those 
of Jokneton and Ravdin? and Gershon- 
Cohen aad А 





а de А Side d in ое 
the zate zt which these substances enter 
the «uoceaum, whether through a humoral 
or mervcas action or both on the pyloric 
reflex mechanism by way of the small 
intestine In the present series of observa- 
tions the water meal began to leave the 
stomach rnmediately following its inges- 
tion and within ten minutes a considerable 
amoert ef barium mixture had entered the 
jejura. cops (Fig. 1). With the water- 






20 


tx 


barium meal the stomach exhib?ted а nor- 
mal two-wave type of peristalsis. There 
was no pylorospasm and no abnormality 
in the orderly egress of the meal, the 
stomachs completely emptying their bar- 
ium content within 2.8 hours (average 
1.9 hours), and the barium distributing 
throughout the small gut as shown :n detail 
in the accompanying illustrations. On the 
contrary, the carbohydrate-barium meal 
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increase in volume of gastric contents and 
a decrease in their concentration. Ravdin, 
Johnston and Morrison?! found that though 
215 єс. of glucose solution was the maxi- 
тшт amount of fluid introduced into the 
stomach, more than оо cc. were removed 
at the end of an hour, the additional water 
haviag been drawn into the stomach as a 
diluent for the sugar solution. Concentra- 
tions of glucose varying from 3.5 to 50.0 


Tague I 


PHYSICAL DATA AND GASTRIC EMPTYING TIMES WITH DIFFERENT TYPE FOODS 





Average Num- 
ber Defeca- 


Gastric Emptying Timest tions During 


Recum- Physical состо 8 Months’ 
Subject Sex Age — be Weight (277°) : ; Я zarbo- Metabolic 
ubject Sex Be en eigh Type* Water Milk Meat Cream С 3 + 
Length : hydrate Study 
mo. cm. kg hr. hr. hr. hr. hr. per day 
D.P. M 15 143.5 34.05 &.9226 1.0 3.0 Re 2.5 3.0 1.9 
WP. M aig 126.2 27.78 6.9240 $50 3.0 4.5 5.5 3:0 1.6 
Н.Н. M ост: 129.7 26.56 є.оздо 2.0 1.5 — — 1.6 
PW. К gë 127.8 25.6 2.0211 1.5 - 7.0 1.0 
FC. M %G6 138.0 26.79  c.o234 1.8 me) 35€ 6.5 3:6 1.4 
RS M 8n 123.7 22.36 .0228 2.8 2.5 pit 4.5 4.0 5.4 
ВЕ F 86 117.6 21.68 6.0237 1.5 - 3.5 1.6 
В.М. Е 81 їїд.] 19.07 6.0234 2.6 4.5 б.о - = 337 
BH. M 74 117.4 — 21.9 :.0238 13 1.0 с.о 2.0 1.8 
1.9 31 $.‹ 4.8 Nan 1.6 


Mean 


* (Cube root weight) divided by recumbent length. 
T Times given are from completion of ingestion of «est meals. 


(10 per cent) retarded the gastric motility 
to a maximum of four hours (average 3.3 
hours). These results are in agreement 
with recent experimental work on gastric 
physiology in man’ 1°24 involving the 
influence of osmotic pressure change pro- 
duced by sugar solutions on pyloric action 
and suggest that osmotic pressure above 
or below isotonicity definitely influences 
pyloric action and gastric evacuation, and 
the greater the hypertonicity of the test 
meal, the slower the gastric emptying. 

It has been found that the body, which 
is organized for physiological homeosta- 
sis,” always attempts to bring the ingested 
fluid to the isotonic state; consequently, 
when a hypertonic solution is introduced 
into the stomach there follows a rapid 


mg. per IOO cc. were given and after an 
hour the concentrations of glucose in the 
smal intestine only varied from 2.6 to 
5.3 mg. per 100 cc., irrespective of concen- 
tration given. 

Gershon-Cchen and Shay? conclude that 
"the pyloric action was motivated locally 
throagh duodenal stimulation by chemical 
action, and that this same mechanism is 
influenced by physical stimuli as repre- 
sented by changes in osmotic pressure 
away from isotonicity. Gastric emptying 
time alone cannot be used as an index of 
pyleric function when considering osmotic 
tens.on of agents given by mouth because 
of the migration of fluid which takes place 
through the stomach wall when the test 
meals are not isotonic." 


*. 
Vor. p No. 4 

Consideration of the physiologica! ho- 
meostatic effect of the stomach in rendering 
an ingested hypertonic fluid isotonic makes 
very valuable a comparison of the changes 
in the volume of the stomach contexs of 
the same individual when inert and Er per- 
tonic substances are used as conveyecs of 
the barium. Although it is recognized that 
planimeter measurements of the rcent- 
genograms, representing the square centi- 
meter area of the maximum longitueinal 
section of the stomach containing these 
different barium meals, has its limitations 
so far as exactness is concerned (the third 
dimension cannot be obtained?) yet 4 aali- 
tative information significant to the rcent- 
genologist can be secured (Table 11). From 
the measurements of the barium shacows 
of the stomachs when filled with equal 
quantities of the inert water-barium mix- 
ture and the slightly hypertonic сагэәһу- 
drate-barium meal it is obvious that there 
are variations in the stomach size cf the 
different subjects and that even by the 
time the first film could be taken, the 
carbohydrate meal caused a significan: in- 
crease in size of the stomachs. 

The increases in the average differences 
between the size of the stomachs with the 
water and carbohydrate meals after forty 
and seventy-five minutes (Table 11) era»ha- 
size the length of time devoted to rapid 
dilution of the sugar mixture. Inspection 
of Figures 2 and 3 accentuates the fact 
that while little progress is made ia the 
emptying of the carbohydrate mixture 
from the stomach, a quantity of banum 
carrier, equal or greater than with water 
meal has been emitted into the smal. in- 
testine by the end of seventy-five minates. 
It would seem that the intestinal resoonse 
to the carbohydrate meal involves not only 
the original 6 ounce meal but also er in- 
crease of several times that volume. 

If the sizes of the stomachs (Table и) 
are stated in terms of per cent of their 
measurement twelve minutes after the 
water meal (assuming the size twelve min- 
utes after ingestion of the water meal to 
be тоо per cent) the average increzss in 
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size cue tw substitution of the sugar for 
water is 21 per cent. At the three intervals 
(Talds п. rhe average sizes of the stomachs 
were: wEh the water meal after twelve 
minutes, “CO per cent; after forty minutes, 
72 per cent. and after seventy-five minutes, 
63 рет cers; with the glucose meal after 
twelve memutes, 128 per cent; after forty 
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. 989 HYPERTONIC CARBOHYDRATE SOLU- 
ЮК THE SIZE OF THE BARIUM SHADOW 
OFTHE STOMACH AS MEASURED BY 

THE PLANIMETERT 





Surface Area of the Stomach 


Betum Me- after Ingestion of 














Child : : Barium Meal. 
lexa Used m" 
12 min. 401 min. min. 
(sq. cm.) 
D.P Wares н t 
Castihydrate 1 i 
WP. Мает 65 He 42 
Cashydrate 83 86 82 
) : j 
F.C. Мас s 75 53 48 
Casbehydrate 9) 92 87 
R.S. Water Кеч бо 52 
Casochydrate 1С7] 104 97 
В.Е Water 83 &7 ї 
Casochydrate 94 96 Е 
ІН. 6 t i 
ichydrate 84 i i 
average difference 20 39 41 
* SCORE syn cara in the car Конче: инш mixture pro- 






radi, Zu 
і Сот 
uremenz, 


ere ste mach not shown os both films precluded meas- 





minutes, #22 per cent; and after seventy- 
five minires, 117 per cent. While the size 
of the ste ach increased rapidly and then 
od ваи more slowly with the sugar 
meal, anained larger after seventy-five 
minutes than with the water meal after 
twelve mra:tes. 

These results verify the findings that a 
hyper-onie solution does cause an increase 








ad 
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in the volume of the gastric contents.” 
Moreover, they explain the satiety and 
sense of fullness followed by a cessation of 
hunger contraction and a submerging of 
appetite which follow the consumption of 
candy or sweecs at any time 

A study of de ра of the milk- 
barium meal shows that there was an initial 
delay in the passage of this meal through 
the pylorus into the small gut, producing 
an average gastric emptying time (Table 1) 
of 3.1 hours in contrast to 1. 9 hours with 
ihe. water barium meal. Twelve minutes 
following ingestion of the milk meal the 
stomachs of 8 subjects still retained all of 
the milk-barium mixture. Moreover, the 
first films exposed (Fig. 1) show the pres- 
ence of only one peristaltic wave in the 
stomachs. The second films (Fig. 2), ex- 
posed thirty minutes later, show an orderly 
two-wave type of peristalsis in the stom- 
achs and some of the barium mixture in the 
distal jejunal loops. The subsequent Alms 
exposed (Figs. 3-7) show an orderly empty- 
ing of the gastric content and the normal 
passage through the small gut, the small 
intestine pattern being somewhat at vari- 
ance with that shown in the barium-water 
meal series. These results are in agreement 
with those of Gershon-Cohen and Shay? 
who found that during the early stages of 
milk digestion, the milk-barium meal 
passed through the pvloric sphincter into 
the duodenum as each and every antral 
peristaltic wave approached the orifice and, 
once some of the mixture had passed into 
the duodenum after the initial gastric delay, 
there seemed to be a perfectly orderly 
peristalsis and an orderly evacuation of the 
gastric content. 

The cream-barium meal, containing ap- 
proximately 13 per cent fat, required an 
average of 4.3 i hours to empty from Д 
stomach, in contrast to 1.9 hours and 3 
hours for the water-barium and milk. 
barium (2.33 Ж. cent fat) meals, respec- 
tively (1 Fable 1), verifying the observation 
that the intensity of the control of the 
pyloric action is proportionate to the fat 
content.’ In a study of the gastric evacua- 
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tion of adult subjects, Gershon-Cohen and 
Shay? found, roentgenologically, that dur- 
ing the early stages of milk digestion the 
pylotus appeared to be closed and even 
spastically contracted with the cream meal, 
the spasm of the pylorus being so marked 
that it reflected backward into the antrum 
and forward into the cap so that all the 
stomach contracted simultaneously. 

The fact that cream causes a retardation 
in the egress of the meal from the stomach 
and -hereby afects the rate of availability 
of orally ingested carbohydrate has recently 
been put into practical use in the care of 
diabetic patients treated with injections of 
protamine zinc insulin; for example; a 
combination of bananas and cream, which 
prod.ices a slowed gastrointestinal rate, de- 
layirg the time of maximum absorption 
from one to two hours, prevents an over- 
loading of blood sugar ‘and eliminates the 
precipitous drop in blood sugar concentra- 
tion produced by carbohydrate alone. Since 
the activity of the protamine zinc insulin 
is not manifested for several hours after its 
injection, the importance of delaying the 
post-prandial rise in blood sugar by means 
of sustained absorption is obvious. This 
delay caused by a fat mixture such as 
Бапгпаѕ and cream allows the absorptive 
period to come within the range of insulin 
activity of the current injection. 

The protein meal composed of the baked 
mea- loaf accompanied by water had a dif- 
ferert volume and consistency than the 
othe- barium meals studied,* and the time 
required for its ingestion ranged up to 
thirty minutes. The average gastric empty- 
ing zime was 5.0 hours as compared with 

1.9 Fours with the water-barium meal. It is 
known that protein requires a high gastric 
acid:ty for initial digestion; consequently, 
interest has been centered upon a study of 
the iydrochloric acid present in the acid 
chyne and the subsequent pH of the duo- 
denzl content upon gastric peristalsis and 

* During cooking the water lost was approximately фо grams. 
The resulting meat loaf contained, roughly, 10 grams of fat and 
20 grans of protein, providing concentrations in the total 295 


grams of the meal of approximately g.g per cent fat and 7 per 
cent protein. 
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Vic. 1. Twelve minutes after ingestion: Ж, water meal; 3, ncl& meal; C, mea: meal; D, cream 
meal; &, carbohydrate real 


evacuation. Here again the body demon- 
strates homeostasis to a significant degree, 
for the excellent investigations of Mann 
and Bollman and their collaborators!* Fave 
shown that the stomach and duodesum 
have remarkable power of compens: 
for marked alterations in their secr 
mechanisms. There is an increased aci 
of the duodenal content following a prz 
meal but the normal duodenum has 









ability tc geutralize the acids from the 
stomaca thet reach it, thus permitting an 
almost unverying reaction to their content 









by the je waum and ileam. It was shown 
by this group of investigators that, in dogs, 


after a meal of 100 grams of meat the reac- 
tion of the duodenal content during the 
next hour er two fluctuated within the 
range of pH 6.4 to 3.5 after which there 
was a gradual tendency towards neu- 
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Vic. 2, Forty minutes after ingestion: .7, water meal, B, milk meal; C, meat meal: D, cream 
. € . » > > 3 
mea, £, carbohydrate meal, 


trality. Following a carbohydrate meal, 
the reaction ranged from pH 6.3 to 4.3 and 
after a fat meal from pH 6.8 to 3.8. The 
acidity of the duodenum after meals ap- 
pears to depend largely on the rate and 
amount of acid formation in the stomach 
(results which are in agreement with other 
investigators?), the meals modifying the 
gastric acidity through an inhibitory effect 
on gastric secretion and motil ty and the 





variation in acidity compensated in the 
duodenum in such a manner as to render 
the :ontent neutral or slightly acid. 
Enptying Time of the Intestines. Our 
knowledge of the mechanics of the small 
intestine is still incomplete. From the ex- 
perimentation thus far carried out, it would 
seem to be chiefly the action of the muscu- 
laris mucosae that keeps the food finely 
diviled so that the digestive juices may 
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operate as well as act in some manner in 
the propulsion of the food along the course 

of the small intestine. 

It has long been known that peristaltic 
waves are visible in the small intestine only 
when it is somewhat overloaded vith a 
mass of food, though the jejunal and ileal 
patterns are quite distinct in their appear- 
ance. When the food approaches the reg on 
of the ileocecal valve, the intestinal move- 
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ments arz"much less active and there is 
conser: bie massing and overlapping of 
the shadzws and the outline of the intes- 
tine n that region is less well defined. The 
nearer the food approaches the end of the 
ѕта im 2stine the less the peristalsis is 
visilde. During roentgenoscopic observa- 
tion: LE) a sudden propulsion of the 
contzats of the last few inches of the ileum 
into the «єсшт is frequently seen, and this 
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Fic. 3. Seventy-five minutes after ingestion: „7, water “eal; B, milk meal; C, meat meal; 


D, creari meal; E, carb: 





die te meal. 
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occurs with such suddenness Аг it leaves 
us somewhat bewildered as to the exact 
mechanism which brought it about-- 
whether it is the result of a sudden spasm 
that "synchronized with the opening of 
the valve," as suggested by Barclay, or 
some other mechanism of physiologic pro- 








pulsion is not clear-cut enough to deter- 

mine. 
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Under normal conditions there is no ab- 
sorption of carbohydrate, fat or protein 
from the stomach.’ The real region of 
absorption is the small intestine. These 
substances are generally digested and ab- 
sorbed by the time the chyme reaches the 


ileum. If any undigested food enzers the 
large intestine, however, it may be ab- 


sorbed there. 
In the series of roentgenograms for the 
children who received all of the tes: meals, 
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the reproductions are arranged so that com- 
parisons of the differences of reaction to 
diffe-ent meals in the same child may be 
illustrated. The widest range of individual 
ditte-ence is represented by these 4 children 
and all observations made from their roent- 
genograms represent the group adequately. 
Eack child has a definite response typical 


of the individual while at the same time 
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each child shows a greater variation in re- 
sponse? to the different meals, results which 
are in agreement with those of Ladd with 
infants." Consistently, the most rapid mo- 
tility is shown by the water meal and the 
least by the meat and cream meals. To 
clarify and bring the clinical estimations 
тоде er more closely the relative motility 
of the 4 children in response to the five dif- 
ferent meals has been represented in 
Charts гапа п. An inspection of the charts 
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Fic. 4. One hundred and thirty minutes atter ingestion: i, wever 
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meal; B, milk meal; C, meat meal; D 


cream meal; E, сагро ыі m eal. 


seems to indicate that the children wea the 
most rapid gastric motility have the least 
rapid intestinal motility, and the chi dren 
with the least rapid gastric motility have 
the most rapid intestinal motility. 

The initial roentgenograms (Fig. :) por- 
tray the logical intestinal response zonse- 
quent to the reactions of the stemachs to 
the various types of the test media. Due to 
the gastric inhibition only one of tre chil- 





drea 2 Е.) emitted some of the milk and 
cream meals into the jejunum during the 
frs -welve minutes after ingestion. The 
sam e chalc and one other (R.S.) show some 
of she carbohydrate meal in the jejunum 
after тле same interval The typical, regular 
progress of the water meals is apparent. 
Азор п the protein meal had advanced 
far he- nto the tract twelve minutes after 
comple: en of ingestion of the meal, the 
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Fig, 5. One hundred and seventy minutes after ingestion: ./, water meal; B, milk meal; C, meat meal; 


D, cream meal; E, carbohy Irate meal. 


longer time allowed for consumption of the 
unappetizing mixture undoubtedhy con- 
tributed to the result shown. 

After forty minutes (Fig. 2) the water 
meal of each of the subjects was somewhat 
massed in the terminal ileac loops; the 
stomachs were half empty or more; and the 
rugae were clearlv outlined. The leading 
portions of the milk meals had progressed 
approximately as much as the water meals 
but in not as great quantity and the roent- 





genograms show an entirely different pat- 
tern. The meat meals showed the individual 
patten indicated on the initial exposures 
but in a greater concentration. The cream 
meals had advanced as far as the ileum in 
all cases but wider individual variations 
were shown with this meal and less of the 
material was emptied from the stomach 
than with any of the other meals. For all 
the subjects the glucose meals indicated a 
much greater dispersion of the barium in the 
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duodenum, jejunum and ileum, perhaps due 
to the large addition to the volume ot l:quid 
in which the barium was distributec. The 
pattern of the glucose mixture was more 
like that of the water meal tnan any cf the 
others. 

Approximately seventy-fiveminuteszfter 
ingestion (Fig. 3) the water теа had 
made consistent progress, and the moulity 
shown for the different children was at the 
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same re atiwe rate for each. The milk meals 
also skc wed continuous progress although 
apperer tiv there was a cessation or slowing 
dowa ia the emission of stomach content 
for al cf Ге children except W.P. This in- 
Мыло s even more pronounced with the 
mea: rests, with which practically all gas- 
tric 2mov:ng seems te be stopped at this 
inte vi, with a tendeacy for the meal to 
ассалты lete in the lower ileum and cecum, 
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Pic. б. Twenty-four hours after ит 
D, crean 





estion: ,Z, waer mea ; B, milk mei; C, meat meal; 
veal; Ё, carbcisydr te meal, 


B 





Eie. 7. 


leaving the jejunum entirely empty. The 
same effect was quite pronounced with the 
cream meals which accumulated in masses 
of greater density than those of the meat. 
After this interval the glucose mesis were 
much more wide v diffused throughout the 
entire length of she small intestine 

In Figures 4 and 5 the progress of the 
different meals is consistent with the in- 
dications of the preceding expostres. In 
these illustrations the roentgenograms of 


Forty-eight hours after 1 xrestion: . 
D, cream meal; £F, 


7, water meal; B, mi 
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carbohye rate meal, 


the 4 children 
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; C, meat meal; 


illustrate clearly the enor- 


mous increase in quantitv of the glucose 


meal; the rapid 
water meal; and the 
fect produced by the : 
The individuality of 
is emphasized oy th 
D.P. ind R.S. after 
The twenty-four an 





productions (Figs. 6 a 


meals in the cecun 


, orderly progress of the 


inhibitory gastric ef- 
ilk and cream meals. 
each child's response 
e roentgenograms of 
30 minutes (Fig. 4). 
d forty-eight hour re- 
nd 7) indicate all the 
, colon, or rectum 
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twenty-four hours after ingestion. о con- 
sistent variations may be seen ir the re- 
sponse to different meals; indivicual re- 
sponse is quite obvious. These alserations 
in the response would be expectec, due to 
the fact that in the large intestme the 
material has been digested and fecal forma- 
tion and motility are dependent upon ad- 
ditional physiologic influences mexe than 
upon the source of the material. 





SUMMARY 


The gastrointestinal response of aealthy 
children to test meals of barium i» water, 
milk, cream, meat and carbohydra:-* media 
determined roentgenologicall- as one 
of njany coórdinated studies Чез пей to 
prefent a more complete evaluaties of the 
processes involved in chemical grov-h. The 
gastrointestinal investigations were made 
following eight months of intensi-- meta- 
bolic study of the same children, «ho had 
been selected by thorough phys«al and 
mental examinations as represen-ctive of 
average, healthy children. The subjects 
lived in an adequate “home” envionment 
and their habits of diet and elimination 
were well standardized. 

The different test meals were studied at 
least one week apart and were ingested in 
the morning into a food-empty :somach. 
Roentgenograms were exposed immediately 
after administration of the meals aad each 
half hour or hour thereafter until the stom- 
achs were empty. During this nterval 
(four to eight hours) the children. played 
indoors but were restrained from :rgesting 
any other food or liquid. Additiorzi roent- 
genograms were obtained twenty-four, 
forty-eight, and, when necessary, seventy- 
two hours after the initial examinaron. The 
300 exposures procured clearly \Justrate 
variations: among individuals -esponses 
to the same meal; in the indivicaal’s re- 
sponses to different meals; and iy the re- 
sponses of the different sections of 









tract. 

The water meals produced the mst con- 
sistent and constant reactions wi: Ein both 
stomachs and intestines. The mils cream, 
and carbohydrate meals were all subject to 
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ar misel delay in gastric emptying. In 
comparison with the progress of the water 
meals :h-ough the intestine, the milk mix- 
tures ere slightly delayed and the cream 
meal sensiderably retarded. The meat 
meals, containing both protein (7 per cent) 
ard faz (3.5 per centi, did not produce the 
same же ау in gastric emptying shown by 
the crear meal and made more rapid prog- 
ress thecugh the small intestine until the 
le.dinz portions reached the terminal ileac 
loops. At this time the protein-fat mixtures 
seemed то exert a stronger gastric inhibi- 
tien than did the cream media. Following 
the intial delay in gastric emptying the 
carbohedrate meal filled the entire small 
incestize very rapidly and at the same time 
the secmach increased in size, indicating 
the ex: -eme rapidity of action of a humoral 
mechaaism which reacts to bring stomach 
centerets to isotonicaty by osmotic induc- 
tien Gf water Into It. 
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‘EFFECT OF INJECTIONS Of DISTILLED WATER 
ON THE GROWTH OF [IRRADIATED 
MOUSE SARCOMA 180* 


By KANEMATSU SUGRURA, D.M.Sc. 
From the Huntington Fuad for Cancer Sezeacch, Memorial Hospital 
NEW YORK CEY 


Б A PREVIOUS communicatien it 
was shown that tumor transplants of 
mouse sarcoma 180 when irradiated ?z vivo 
showed no regression with a dose af less 
than 500 roentgens, and very few wih less 
than 750 г. With a dose of 1,000 г, about 
NS per cent of the cases showed regression. 
Mth a dose of 1,500 r, about 85 per cent 
of cafes showed complete regressioa, but 
with”a dose greater than 1,800 r, tumor 
regression occurred in 100 per cent of the 
cases. 

If tumors are treated with 1,500 r while 
in the host, and immediately removed and 
implanted into normal mice, about 30 per 
cent will grow progressively as in the case 
of tumor fragments irradiated іх vitro 
with the same dose of roentgen reys. If 
they are allowed to remain in the original 
host for twenty-four hours before re- 
implantation, only £o per cent will take 
while if left three days before re-implanta- 
tion, only 20 per cent will result in takes. 
In order to get complete inhibition of 
growth it 1s necessary to leave the tumor 
in the animal for six days or longer. 

Chambers and Grand, and Sugiura and 
Cohen,’ using the tissue culture technique, 
recently reported additional information 
concerning the viability of irradiated -umor 
tissue. Tumors (mouse sarcoma 180) rradi- 
ated 77 vivo with a dose of 1,500 г and then 
removed within twenty-four hour: and 
cultured, generally will grow progressively 
in culture in all cases. If the irradiated 
tumors are allowed to remain in the origi- 
nal hosts for three days before cu turing, 
only about 33 per cent will show slight 
migration and growth of sarcoma cells. On 
the other hand, complete inhibition ef sar- 
coma growth will occur in those lef- n the 


origina animals for five days or longer. 

Che variations in the viability of tumor 
frazrneats at different intervals after ir- 
raciatien can be correlated with changes 
in tbei- histological appearance. Tumors 
rereain mz seventy-two hours in the host 
after irradiation with 1,500 r show marked- 
ly swoien cells. The volume of these 
swellen cells is approximately twelve times 
that cf the normal tumor cells (Fig. 1). 
Ex»er mental evidence has indicated that 
the sweling of tumor cells is not а post- 
motar change. Therefore, it is our belief 
that tre death of the tumor cells may be 
due to swelling. 

Eecestly Failla? advanced the “Яша 
flow’ teory concerning {Не biological 
acto1 эг radiation. According to Failla, 
roentgen rays tend to increase the number 
of elscerolytic ions in the cytoplasm of 
irred ated tumor cells. Such a change 
woald c:sturb the osmotic equilibrium and 
ауга г fluids would tend to enter 
through zhe semipermeable cell membrane 
to equalize the ion concentration on both 
sides of the membrane. Swelling generally 
follows, which, if sufficient, disrupts the 
cell “а Ја suggested that the lethal effect 
of rocr &zen rays is due possibly to an initial 
swellrg and consequent dilution of the 
cytoplasm which interferes with the nor- 
ma phssiological processes. According to 
this theery it should be possible to increase 
the rad sensitivity of a tissue by increas- 
ing ics circulation. or by decreasing the 
озот pressure of the surrounding extra- 
cellular fluids. This can be done by 
injecting water into the tumor following 
irraimton. The following experiments 
were cated out with the object of testing 
this smyposition.? 


* Presented before the Third International Cancer Cangress, Atlantic Cit», М. 2. Sept. 11-15, 1938. 
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Effect of Hater upon the Growta of Non- 
iradiated Mouse Sarcoma 180. As a pre- 
liminary study, we cetermined the extent 
of the deleterious action of distilled water 
upon the development of transplanted 
tumors (mouse sarcoma 180) in mice, This 
was done because the results of our г viro 
experiments? showed that the growth ca- 
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at 4-57C. grew normally when impłanted 
into mice. The pH of ordinary distilled 

water 15 generally 5.5. 

Subcutaneous inoculations of tumor tis- 
sues into healthy young adult mice (Bagg 
albino mice and Rockland albino mice), 
usuall weighing from 22 to 25 gm., were 
carried out by the usual trocar method. 





Vic, 1. Showing the relative sizes of non-irradiated and irradiated tumor cells. Photomicrographs of sec- 
tioned material were made at the same magnification. 27 is untreated mouse sarcoma 180; В is mouse 
sarcoma 180 irradiated i vico with a dese of 1,500 r and allowed to remain three days in the host. 


pacity of mouse sarcoma 180 was markedly 
destroyed (60 per cent inhibition: when the 
transplants were immersed in distilled 
water for twenty-four hours at 4-:7C. 
before being placed in the hosts. On the 
other hand, the proliferating capacity of 
mouse sarcoma 182 was unaffected by 
water when it contained salts o% a Loeke- 
Ringer solution in an isotonic amount. 
Furthermore, the growth 
mouse sarcoma 1*c was inhibited 69 per 
cent at pH 5.0, and бт per cent at pH 9.0. 
Tumor fragments immersed in solutions at 
pH б.о, 7.0 and 8.o for twenty-^our hours 


capacity of 


The -ransplants showed occasional spon- 
taneous regression, such cases representing 
abou: 2 per cent of the positive growths 
(99 per cent). The tumor grows very rap- 
idly (initial size of 2X2X2 mm. to a final 
size Gf about 13X18 хто mm.) and kills 
the animal in about three weeks. 

When tumor grafts had grown for about 
seven days in animals and had attained 
a diameter of 5 to 8 mm., they were inject- 
ed w'th sterile distilled water with a dose 
of 0.53, 0.75 or 1.0 cc., from two to four 
times dailv for three to seven successive 
davs. The injection of water was done with 


\ 
we 
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a No. 24 gauge needle and by advancing 
the needle point in three directions w thin 
the capsule. The animals were then allewed 
to live as long as they would. They were 
fed upon Purina laboratory chows and 
lettuce, with as much fresh water as they 
would take. 

The results showed that the repeated 
injections of sterile distilled water had no 
apparent influence upon the growth of 
transplanted tumors. The autopsies did 
not reveal any increase in the percentage 
of metastases, either local or distant, in the 


ee injected animals over the non- 


eated control animals. This study mclud- 
ed“five groups of experiments invclving 
a tqal of co tumors. 

Histological examinations of a mumber 
of water treated tumor tissues show no 
definite changes in the structure except 
for larger necrotic areas than ir non- 
treated tumor tissues (Fig. 2). The tumor 
cells appear to be viable. There is no 
noticeable cell swelling. 





Fic. 2. A section of a water injected tumor showing 
no apparent alteration of the individual cells. 
There are, however, many scattered anc irregular 
areas of cell degeneration. 


Growth of Irradiated Mcuse Sarcoma 





Vic. 3. Imzdiated mouse sarcoma ?80, showing de- 
geeratng tumor cells and marked lymphocytic 
ard po-morphonuclear infiltration. No viable tu- 
mor celis can be seen in the sections. 


F feci ef Water upon the Growth of Irradi- 
ate Mouse Sarcoma 180. Histological 
examin-tion of a number of the irradiated 
tumors _1,500 г) shows changes in the gen- 
era stracture during the first three to five 
days. Toen the tumors undergo necrosis. 
Those maining seven days in the original 
irred acd animals are composed of degen- 
eracing tumor cells, in which nuclei are 
absemt or pycnotic (Fig. 3). Tumors re- 
ceiving smaller doses of radiation show 
cheznze- in the histologic picture but to a 
les: er &gree. 

In the present study, we used the doses 
of уос. 750 and 1,000 r to determine 
whethe appreciable changes in radiosensi- 
tiv. ty could be produced by supplementary 
treatment with water. It has been shown 
thet under normal conditions of irradiation 
these coses produced 3, 15 and 50 per cent 
tumor regressions, respectively. 

Леа tumor grafts (mouse sarcoma 180) 


a 
* „4 
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Vic. 4. Showing changes in histologic app :srance in irradiated and irradiated and water treated tumors. 
Photomicrographs of sectioned material were made at the sume magnifcation. 27, untreated mouse sar- 
» B, treated with water alone; C, treated with roentgen rays alone (1,000 г); D, treated with 






coma Tse 
roentgen rays (1,000 r} and water, 





had grown for about seven days in animals 750, 07 1,000 r in the same manner as that 
and had attained diameters of то © mm., previously described. The conditions of 


they were irradiated with a dose of оо, irradiation were as follows: 200 kv., 


Ў 


\. 
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30 ma., o. mm. copper and 1.6 mm. 
aluminum filter, 50 cm. distance to tumor, 
with an intensity of 54.4 r/min. 

Then о. cc. of sterile distilled water 
was injected into the tumor from ore to 
four times daily for two to six successive 
days. The results are presented in Table т. 


Tase І 


EFFECT OF INJECTIONS OF WATER ON THE GROWTH OF 
IRRADIATED MOUSE SARCOMA 180 

















Amount | 
No. of | Dose | of Water | No. of No. of Per Cent 
Tu- in Used at | Daily | Days lof Tumor 
mors |Roent- Each In- | Injec- | In- | Regres- 
Usd | gens | jection | tions | jected | sion 
(сс.) | | 
ж. g | 
36 500 о о о 3 
20 750 o о о 15 
40 | 1000 о | o o £o 
6 500 0.5 ЕЕ 6 
6 750 o5 | 1 6 17 
6 1000 0.5 I 6 33 
| | 
2 500 0.5 2 2-3 8 
12 750 0.5 2 2-3 25 
12 1000 05 | 2 2-3 50 
16 500 0.5 2 5-6 2 
20 750 о 2 5-6 45 
2 1000 быр. | 9 5-6 76 
22 500 Os | 4 4-5 36 
28 750 0.5 | 4 4-5 51 
30 1000 | о. 4 4-5 93 
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From the data in Table 1, it will be seen 
that injection of distilled water markedly 
increased the radiosensitivity of the tumor, 
especially when given as 0.5 cc. of water 
twice on the same day of irradiation and 
four times daily on three to four successive 
days. Thus with roentgen rays and water, 
36 per cent tumor regressions with $ОО г, 
61 per cent tumor regressions witk 350 f 
and 93 per cent tumor regressiors with 
1,000 r were obtained. Roentgen rays alone 
in these doses produced 3, 15 and so per 
cent tumor regressions, respectively. How- 
ever, injection of water once a day for 
several days did not change the rormal 
course of tumor regression. 
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Tbe sweeessfully treated tumors disap- 
peared cempletely in about twenty days. 
The ‘ime is approximately the same as that 
of those successfully irradiated with 1,500 г 
or 3,220 - but without water treatment. 

Hstolegical examinations were made on 
both :rrzdiated tumors and tumors irradi- 
ated and followed by water injection 
(Fig 4). In the case of соо and 750 r, 
the general structure of irradiated and 
irraciated and water treated tumors was 
essencial-y the same. The tumor cells were 
swolen »ut appeared to be viable. How- 
ever. m ће case of 1,000 r, those without 
Water treatment appeared to be normal 
active calls although they were markedly 
swoLen. + жт the other hand, those receiving 
1,005 r und water treatment appeared to 
be partially degenerated and not active. 
The swe ling of tumor cells was greatest on 
the -hirc day after irradiation. 

E fect эу Lsotonic, Hypotonic, and Hyper- 
tonie La &e-Ringer Solutions on the Growth 
of sracéated Mouse Sarcoma 180. The 
гези ts € the foregoing experiments show 
that -he radiosensitivity of mouse sarcoma 
180 is markedly increased by injections of 
dist lled water (a strong hypotonic me- 
diun) cllowing local treatment with 
roertger rays. 

In orier to secure further information 
concernng the water and killing of tumor 
cells, we did the following experiments. 

V/her rumor grafts (mouse sarcoma 180) 
had grown for about seven days in animals, 
they were irradiated with a dose of 500, 
750 or r,ooor. Then 0.5 сс. of isotonic, 
hypetorse, or hypertonic Locke-Ringer 
soh tior was injected into the tumors 
twice oa the same day of irradiation and 
four tirses thereafter for four successive 
davs.* 

The -esults showed that repeated injec- 
tior s ef the isotonic or hypertonic Locke- 
Ringer selution, following irradiation with 


2 п iso-smic solution contained 0.15 molecule NaCl, 0.003 
molesule KO’ and 0.003 molecule CaCl: per liter. A hypotonic 
solupen cemtained 0.03 molecule NaCl, 0.003 molecule KCI 
and «.003 aclecule CaCl per liter. A hypertonic solution con- 
tainel 0.12 molecule NaCl, 0.003 molecule KCI and 0.003 


mole-ule CA; per liter. 


a dose of 500, 750, 1,000 r, did ho: change 
the normal course of tumor regression. On 
the other hand, the repeated injection of 
the hypotonic Locke-Ringer solution fol- 
lowing irradiation definitely increased tu- 
mor regression (33, 50 and 83 per cent 
tumor regression, respectively). Tais study 
included three groups of experiments in- 
volving a total of $4 tumors. 


SUMMARY 


1. The radiosensitivity of mouse sarco- 
ma 180 was increased markedly зу injec- 
tions of distilled water following local 
treatment with roentgen rays. 

2. Repeated injections of an isotonic 
or hypertonic Locke-Ringer solu:;on into 
the tumors following irradiation with a 
dose of 500, 750 or 1,000 roentgens did not 
change the normal course of tumor regres- 
sion. On the other hand, injections of a 
hypotonic Locke-Ringer solution following 
local treatment with roentgen ravs def- 
initely increased tumor regression. 

3. Daily repeated intratumor injections 
of sterile distilled water had no «pparent 
influence upon the growth of tumors. 

I wish to express my thanks to Dr. G. Failla for 
his valuable suggestions during the course of the 
work. 


Kanematsu Sugiura 


to 


„2 


PA 


./ 


APRIL, 1940 


REFERENCES 


. Crampers, R., and Grann, С, G. Leucocytic in- 


Altration of irradiated mouse sarcoma 180. 
Proc. Soc. Exper. Biol. <2 Med, 1937, 36 
4 E ЖУЛА Uo 


575-675. 


. Fasta, G. Theory of the biological action of 


xonizing radiations. Cancer Probl., Symposium, 
937, PP. 202-214. 


202- 


. Faria, G., and Sucrura, K. Experimental re- 


sults supporting the “Яша flaw” theory of the 
biological action of ionizing radiations. Science, 
1939, $9, 438. 


‚ Sustura, K. Effect of roentgen rays on growth of 


nouse sarcoma 180 irradiated in vivo. Radiol- 
Жу, 1937, 28, 162-171. 

Sueiura, K. Studies on radiosensitivity of mouse” 
sarcoma 18с irradiated in vivo and in yitró. 
Padiology, 1937, 29, 352-361. 





. Suciura, K., and Conen, 1. Further study on 


Cirect and indirect actions of radiation on 
malignant cells. 1. Transplantation of tissue cul- 
tures of mouse sarcoma 180 after exposure to 
roentgen rays. 11. Cultures of tumors irradiated 
in vivo. Radiology, 1939, 32, 71776. 


‚ Suc iuga, K., and Снкзь®ү, L. C. Effect of heavy 


water (deuterium oxide) on viability of mouse 
sarcoma and melanoma. Proc. Soc. Exper, Biol. 
& Med., 1934, 31, 659-661. 


‚ Suciura, К. Reaction of transplantable mouse 


sarcoma No. 180 to radiations of different wave 
lengths (200 kv. roentgen rays and gamma 
rays), Am. J. RoeNTGENOL, & Rap. THERAPY, 
1934) 71, 614-627. 


\. 


Vor. 43, No. 4 


'EFFECT OF IRRADIATION ON: NORMAL AND 
METASTATIC LYMPH NODES* 


By FRED J. TAUSSIG, NLU. 


ST. LOUIS, MISSOU z1 


ELATIVELY few histologic studies 

have thus far been made on the effect 
of heavy radiation treatment upon normal 
and metastatic lymph nodes. Leavinz out 
of consideration certain radiosensitive tu- 
mors, such as lymphosarcoma or transi- 
tional cell oral carcinoma, we find almost 
universal disappointment, regardless of the 
“amount of radiation employed, with the 
results obtained in the metastatic lymph 
nodes of a squamous cell carcimema. 
Regressions are occasionally founc but 
they are almost always only temporary. 
It would seem, as Jacox has stated. that 
the histologic study of early cancerous 
deposits in lymph nodes fails to reveal 
evidence of wholesale destruction of temor 
cells and that lymphoid tissue provices a 
highly fertile soil for the growth of most 
carcinomas. 

In 1904 Heineke experimented with 
radiation effects on the lymph nodes of 
pigs, rabbits and dogs and found destruc- 
tion of a greater part of the lympho- 
cytes in and around the follicles. He stated 
that the lympocyte is among the most 
vulnerable to roentgen rays. This worl: was 
later confirmed by Menetrier and Tour- 
aine. This was generally accepted es true 
until Quick and Cutler in 1925 came to 
very different conclusions. In 40 cases of 
oral carcinoma they studied the lymph 
nodes in the neck removed subsequent to 
heavy irradiation. Their experience was 
that the immediate effect of such wradia- 
tion was an increase in the mitotic figures 
in the germinal follicles and evidence of 
enlargement with hyperplasia. They con- 
clude: “The histological picture observed 
in these cases is very striking. The 'ymph- 
oid tissue is resistant, the lymphocytes 
retain their cell outline, the nucle: show 
light striations but retain their form. No 


karydysis nor karyorrhexis is evident. The 
lymphoid follicles stand out prominently 
and <ppesr enlarged and edematous. The 
germ nal centers contain numerous mitotic 
figures; tie endothelial cells appear nor- 
mal.' The» state that Ewing had repeat- 
edly observed that normal lymphoid tissue 
resists lagz doses of radiation. Quick and 
Cutler вавѕе the question whether this re- 
action is perhaps indicative of a state of 
heightened resistance against invasion by 
the timer zrowth. This stimulating effect 
of rezdiamea on lymphoid tissue was so 
muck at variance with the experience of 
others tła- some special factors may per- 
haps have been responsible. One of these, 
mentioned by Quick and Cutler, may be 
the mark=d infection of the primary tumor 
in the m-uth produced by the radium ap- 
plication. The writers do not state what 
interval time elapsed between irradia- 
tion anc che lymph node excision. It is 
poss ble that if this interval was a short 
one, the f£ aal destructive effect of heavy 
irraciatier upon the lymph follicles might 
not тег have been manifest. I could find no 
reports substantiating the findings of 
Quick ar« Cutler but several recent reports 
contradictmg their findings. 

Welsh i= 1934 found that lymph follicles 
were readily destroyed by heavy irradia- 
tion Helthusen, in an article on the bio- 
logical efect of roentgen rays, writes: “The 
lymoh follicle shows a greater radiosensi- 
tivity bet at the same time also a greater 
capecity fer regeneration, and from a few 
resistan- cells in a relatively short time the 
obli-era ес spaces of the reticulum of an 
irradiated lymph node can again become 
filled.” 

For many years I have been engaged in 
a systeræ tic study of the tributary lymph 
nodes removed in cases of cancer of the 


* Read at the Twenty-fourth Annual Meeting, Amerzan Radium Society, St Leuis, Mo., May 15-16, 1939. 
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cervix and cancer of the vulva. These nodes 
are those of the pelvic сауку and the 
inguinofemoral group. It is of course possi- 
ble that what applies to this part of the 
body is not universally true, but any 
marked difference in tissue reactions seems 
unlikely. This study is based on glands 
removed in 113 cases of iliac lymphadenec- 
tomy for Stage tr (League of Nations’ 
classification) cancer of the cervix, 4 
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obturator, external iliac, ureteral, right or 
left; (Fig. т). 

From an experimental viewpoint, it was 
a fcrtunate circumstance that since Octo- 
ber, 1930, when I did my first iliac lymph- 
adenectomy for Stage 1 cervical cancer 
there has been a progressive increase in the 
amcunt of preliminary roentgen therapy. 
Up to May, 1934, preliminary irradiation 
was practically never given. For the follow- 
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Wertheim hysterectomies with gland re- 
moval and 6o double-sided сә lymph 
node operations associated with cancer of 
the vulva. In some of the earħer vulvar 
cases not all sections were saved for study, 
but a total of 1,039 glands were subjected 
to individual histologic review. Since none 
of the 381 vulvar glands were ziven pre- 
liminary irradiation, they serve onlv as а 
control. A total of 658 glands was removed 
in the cervix cases. Each set of glands on 
removal was placed in a special bottle 
labeled with its anatomic site (hypogastric, 
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Anatomic distribution of iliac lymph nodes removed surgically. 


ing two years, 1934-1936, the average dose 
was only 2,400 r. From 1936 to 1938 this 
was increased to a total of 5,600 r, and in 
the past twelve months the usual dose has 
averaged 7,000 r. A study of the glands with 
утра follicles showed a striking difference 
during these four periods, as seen in 
Table 1. 

The drop from 77 per cent to 14 per 
cent of glands containing follicles is cer- 
tainly very striking. As a rule, the interval 
between the conclusion of the deep roent- 
gen treatments and the removal of the 


`. 
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lymph nodes was about three to four 
weeks. Where larger amounts of radiation 
were employed, there was during this in- 
terval definite regression and clearing up 
of the cervical carcinonia. To a slight de- 
gree the reduction of infection in the cervix 
may have decreased the number of germi- 
nal follicles in the glands, but could hardly 
have caused their complete elimination. 
It should also be mentioned that in recent 
years the total number of glands removed 
has been increasing, including a few that 
normally contain fewer follicles. Neither 
of these factors is of sufficient importance, 

















Tase I 
== —— —- 
Fol- 
|Aver-| Fol- | Fol- | licles 
Years age | licles | licles Present 
Dose} Present Absent per 
| cent 
Oct., 1930-May, 1934 none| 6o | 18 77 
Мау, 1934-May, 1936 2400| 37 56 | 40 
Мау, 1936-May, 1938| 5боо| 75 | 212 | 26 
May, 1938-Мау, 1939, 7000| 24 | тк 
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however, to explain the very defnite de- 
crease in germinal follicles in glands that 
received heavy irradiation. I know of no 
investigation on this subject that hes here- 
tofore used exact methods in arriving at 
conclusions. There is great variation n the 
histologic picture of lymph glands in dif- 
ferent individuals and even in the same 
individual. Unless each gland is separately 
reviewed and the percentage of їһсз= con- 
taining follicles calculated on a large scale, 
deductions cannot fairly be drawn. А point 
of further interest was that when we com- 
pared the germinal follicles in non-rradi- 
ated glands with follicles that had been 
irradiated, marked differences were noted 
in many cases (Figs. 2 and 3). In the non- 
irradiated glands, the follicles had a defi- 
nite circular or ovoid outline with a rim of 
several rows of small, deeply staining 
lymphocytes surrounding the epithelioid 
cells in the center of the follicle. Ir the ir- 
radiated glands this lymphocytic capsule 
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Хош-1ггай!аїей lymph node with normal 
germinal follicles. 


of tae fallicle was often broken and the 
germinal cells showed definite evidence of 
parta lzjuefaction. This disintegration of 
the olices can probably be considered as 
due to an irradiation effect. All in all, 
therefore, we can fairly conclude that ir- 
radiation produces a destruction of the 
germina! follicles in pelvic lymph glands in 
direct p»»portion to its intensity. 

The question naturally arises as to the 
permanency of this destructive effect. 
Hol-hus-n says that there is an inherent 
capac ty for regeneration of follicles in such 
irradiated glands. Some confirmation of 
this statement was to be found in our 
lymph sode studies. Taking only the 47 
cases sizce May, 1936, those in which a 
des:ruczve dose over 5,600 r had been 
given, Ё ‘ound that in 7 cases the lymph 
nod removal had for special reasons not 





Fs. 3. Irradiated lymph node with 
disintegrated follicles. 
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been done until from three to*six months 
after the irradiation. This should allow 
sufficient time for regeneration. It was 
found that although the percentage of 
follicle-containing lymph nodes in the en- 
tire 47 cases during this period was 21 per 
cent, the 7 cases in which operation was 
delayed had an incidence of follicle- 
containing lymph nodes of 41 per cent 
(14 out of 34 glands). These figures are of 
course too small to be conclusive, but sup- 
port the theory of Holthuser regarding 
such regeneration of the germina! follicles. 





Fic. 4. Minute subcapsular metastasis in a hypo- 
gastric lymph node that grossly seemed quite 
normal. 


It would seem, therefore, that deep 
roentgen therapy applied to the pelvic re- 
gion produces a definite effect on the nor- 
mal germinal follicles. Turning now to a 
consideration of the metastases in these 
glands, we find that the effect of irradiation 
is, relatively speaking, insignificant. 

Dividing the 113 cases chronologically 
into the periods of little or no irradiation 
before operation from October, 1930, to 
May, 1936, and that of heavy preoperative 
irradiation (5,609 to 7,000) from May, 1936, 
to May, 1939, we find that in the 47 cases 
of the first period cancer metastases were 
present in the lymph nodes 14 times, 
equivalent to exactly 30 per cent. During 
the second period when heavy preoperative 
irradiation was employed, we found metas- 
tases in 22 out of 66 cases, equ valent to 
33-3 per cent; slightly more often, there- 
fore, than in the non-irradiated cases. In 
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the total series of 113 cases, 36 showed 
metastases, an average of 31.9 per cent. 
These figures would indicate an acci- 
dental variation in the number of cases 
that showed metastatic lymph nodes but 
certainly no diminution in their number as 
a result of preceding roentgen treatment. 
The histologic study of lymph nodes sub- 
jected to heavy irradiation tended to con- 
firm the absence of any appreciable effect 
on the cancer metastasis. While the cancer 
cells in the cervix showed marked lique- 
faction necrosis and vacuolization, the 
cancer in the lymph node only in rare in- 
stances showed even the slightest evidence 
of destructive changes. The metastases, 
as a rule, consisted of nests of fairlywwell 
differentiated squamous cell carcinoma, 
often appearing less malignant than the 
primary tumor in the cervix. Many of 
these metastases were microscopic in size. 
Certainly the size and hardness of the 
lymph glands were not a definite index of 
the presence of metastasis. Many hard fib- 
rous or hyalinized lymph glands were 
found free of disease and occasional small 
soft glands were found to contain nests of 
cancer cells. Recently I removed a soft 
hypozastric lymph node only 2-3 mm. in 
diameter that contained a well developed 
cancer metastasis (Fig. 4). The more I 
operate on these cases the more convinced 
| am that the fact that cancer was not 
found in a lymph node does not mean that 
cancer was not present. Only by the tedious 
process of serial sections of all lymph nodes 
removed could such a statement be justi- 
fied. It is false to assume that, because in 
a little over two-thirds of the cases in which 
lymph nodes were removed no cancer was 
found, the operative removal was unjusti- 
fied. In breast cancer we certainly have 
ample evidence of the value of routine 
lymph node removal, regardless of the pres- 
ence of metastasis. The same has, I think, 
now been established in the case of cervical 
cancer. Heretofore the high operative mor- 
tality has been held against such surgical 
removal of lymph nodes. The reason of 
this high mortality lay, however, not in the 


No 


Vor. 48, No.4 Effect of Irradiation on Normal and Metastatic Lymph Nodes 


gland removal, but in the associated radi- 
cal hysterectomy. One thing that I have 
now proved by my operation of iliac gland 
removal without hysterectomy in Stage 1 
cancer of the cervix is that it is not a dan- 
gerous procedure. In 113 operations of this 
kind done in the past eight and a half rears, 
only 2 patients have died, a mortality of 
only 1.77 per cent. Not only has this oper- 
ative removal of the tributary lymph nodes 
in border line cervical cancer associated 
with irradiation of the primary lesion been 
shown to be safe, but as a larger num ber of 
five year cases are now being gathered for 
report, the ultimate results have >een 
shown to be beneficial. I now have 19 
cases operated on over five years ago and 
10 of these have survived this period with- 
out evidence of a recurrence, a survival rate 
of 52.5 per cent. Three out of the eight cases 
that showed cancer metastasis in the 
glands survived the five year period. Dur- 
ing this same time, and in the same insti- 
tution (Barnard Free Skin and Салсег 
Hospital), 35 cases of Stage п cancer cf the 
cervix were treated by irradiation «lone 
with a survival rate of only 20 per ceri. In 
both groups the radiation dosage and 
methods were identical, yet when the 
lymph nodes were removed in addition to 
the irradiation, more than twice as many 
survived the five year period. It is interest- 
ing also to compare my results with the 
report of I*razell from Healy’s clinic. In the 
the group of border line cases treated over 
five years Frazell found only 6 living out 
of 19, a cure of 31.5 per cent. Voltz, i- 310 
cases of Stage 11 cancer of the cervix treated 
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by irradiation alone, had a five year survi- 
val of 22.3 per cent. 

I am willing to gramt that the exact 
number of cures by this iliac gland removal 
may Jucate somewhat in later reports. 
It may fall as low as 4c рег cent, but cer- 
tainly thus far we can fairly conclude that 
until newer methods of eradicating metas- 
tases in ymph nodes by irradiation are 
founc, surzical ablation of these glands 
most commonly involved is not only justi- 
fied, but definitely to be recommended.* 
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RADIUM TREATMENT OF CARCINOMA OF THE 
CERVICAL STUMP* 


By ROBERT E. FRICKE, M.D., eand HARRY H. BOWING, M.D. 
Section on Therapeutic Kadiologs, The Mayo Clinic 
ROCHESTER, MINNESOTA 


SINCE Chrobak, in 1896, first called 
7 attention to cancer developing in the 
cervical stump after subtotal hysterectomy 
as a definite clinical entity, a considerable 
amount of literature has evolved on this 
important subject. A great many excellent 
articles have been devoted to the incidence, 
prevention and treatment of this serious 
condition. C. H. and C. W. Maye,’ Masson,” 
Spencer,’ von Graff? and Polak? are among 
the authorities who have held the belief 
that cancer occurs in the retamed cervix 
often enough to justify panhysterectomy 
instead of the more commonly employed 
subtotal hysterectomy for uterine myomas 
or other conditions that require removal of 
the uterus. Im addition, Mayo and Dixon‘ 
have pointed out that, like the prostate 
gland, the cervix may become a focus of 
infection; the probability that eancer will 
develop or that infection will spread from 
the retained cervix is an argument for 
panhysterectomy. Masson and Spencer, 
among others, have stated that the risk of 
panhysterectomy in skilled hands is little 
more than that of the conservative opera- 
tion, especially considering the potentiali- 
ties of the retained cervix for the develop- 
ment of malignant lesions. 

On the other hand, other authorities 
have considered the incidence oí cancer of 
the retained cervix too small to overbalance 
the greater surgical risk of panhysterecto- 
my. Baer,? Scheffey,* Healy and Arneson,” 
Stein," and Leonard"? are among those 
who have not favored abandoning the 
conservative operation for panhysterec- 
tomy with the higher mortality rate 
associated with the latter and the loss of 
support to the pelvic floor, апа so forth. 
Estimations of the incidence of carcinoma 
of the cervical stump vary tremendously; 





for instance, from 0.03 per cent quoted by 
Scheffey® from the German literature after 
the study of several thousands of supra- 
vaginal hysterectomies, to 4.1 per cent 
quoted by von Graff from radiologic 
literature. This discrepancy is to be expect- 
ed, owever, because surgeons must trace 
each operative case, often for more than a 
quarter of a century, whereas at radium 
centers in studies of carcinoma of the,cer- 
vix а much larger series is seen and the 
lesion often occurs many years after the 
conservative operation has been performed. 
Man- surgeons such as C. H. and C. W. 
Maye? and Howard A. Kelly? have held 
the belief that when a supravaginal hyster- 
ectomy is performed, a thorough cupping 
or coning out of the cervical mucosa lessens 
the possibility of the subsequent develop- 
ment of malignant changes. Polak* has dis- 
putec this; he has contended that nearly all 
carcinomas of the cervical stump are squa- 
mous cell epitheliomas springing from the 
muccus membrane of the vaginal portion 
of the cervix, and that to cone out the cer- 
vical canal is not sufficient protection. 

We are not qualified to take sides in 
this argument regarding pelvic operations, 
but we are interested in the clinical aspects 
of carcinoma of the cervical stump shown 
by patients who present themselves for 
treatment; we are also interested in the 
treatment that we have been employing in 
the past, and in the results so far achieved. 

At the Fifth International Congress of 
Radiclogy in 1937, we? presented a survey 
of treatment and results in 1,491 cases of 
carciroma of the cervix in which treatment 
with radium and roentgen rays was given 
in this department of the Mayo Clinic from 
January 1, 1915 to December 31, 1929. 

For this present study we have analyzed 


* Read at the Twenty-fourth Annual Meeting, Ame rican Radium Society, St. Louis, Mo., May 15-16, 1939. 
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in respect to treatment and results the 
cases of carcinoma of the cervical stump 
contained in that group with the addition 
of 7 cases in which treatment was given in 
1930 
Adding the cases encountered in 193 

there were 1,676 patients, who had carci- 
noma of the cervix, referred for radium 
treatment. A preliminary survey revealed 
that in the total of 1,676 cases there were 
108 cases of carcinoma of the cervical 
stump. However, by rejecting those pa- 
tients not treated at the Mayo Clinic or 
patients who had only a biopsy and pal- 
liative cauterization performed, in the 
early days of radiologic practice, a total of 
99 patients with this diagnosis is left. 

nother differential problem was en- 
countered. As Schulze," Branscomb,” 
Spencer, and others have pointed out, 
carcinomas may be overlooked at the time 
of the initial operation. Spencer, with 
Noble and Schlottlander,! examined goo 
myomatous uteri removed by the method 
of panhysterectomy, and found, in 2 per 
cent of the specimens, carcinoma of the 
cervix which had been previously over- 
looked. In addition there is the possibility 
of a metastatic carcinomatous lesion or a 
recurrent lesion in the cervical stump from 
the primary site of an excised cancer of the 
fundus uteri or ovary. These possibilities 
present a complicated therapeutic problem 
and prognosis, just as the treatment and 
prognosis of a primary lesion of carcinoma 
of the breast, for instance, differs from 
treatment and prognosis of a distant met- 
astatic lesion from carcinoma of the breast. 
Hence, to eliminate as far as possible over- 
looked epitheliomas of the cervix and 
metastatic lesions from fundal and ovarian 
cancer, we adopted Sharples? dictum, 
that if carcinoma is not diagnosed in the 
retained cervix until two years after the 
subtotal hysterectomy, it is probably a 
genuine instance of malignancy of the cer- 
vical stump. This view was also advanced 
by Nuttall and Todd," who termed car- 
cinomas discovered less than two years 
after subtotal hysterectomy as “‘coincident 
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Я Tase I 
INCIDENCE 
Patients with carcinoma of the cervix, 
treated with radium (1915 to 1930, in- 
clusive) 1676 
Of this group, diagnosis of carcinoma of 
the cervical stump made in 108 
(6.4%) 
Patients treated with radium 99 
(5.9%) 
Probably genuine stump cases (diag- 
nosed two years or more after opera- 
tions) 57 
(3.4%) 





cases," or dualcarcinomas and if discovered 
more than two years afterward, as prob- 
ably genuine cases of stump carcinoma. 

After satisfying this dictum in our pres- 
ent study, 57 probably genuine cases of 
carcinoma of the cervical stump remain, 
representing 3.4 per cent of our entire 
series of 1,676 carcinomas of the cervix 
(Table 1). 

The interval between the subtotal hys- 
terectomy and the diagnosis of cancer of 
the retained cervix varied from two to 
twenty-nine years in this group of 57 
cases; more than twenty years in $ in- 
stances, and between ten and twenty years 
in 15 additional cases. Only 9 of the 57, 
or 15.8 per cent, had had the antecedent 
operation at The Mayo Clinic. The young- 
est of the 57 patients was thirty-four years 
of age, the oldest, sixty-four years, and the 
average age was 51.2 years. 

A study of the fertility of the 57 patients 
yielded the results shown in Table rr. 
The incidence of nonfertility (21.4 per 
cent) agrees with that reported by Brans- 
comb” (20 per cent) and Meigs'* (23 per 
cent) in studies of large series; 46 and 26 
cases, respectively. 

'The antecedent operation, in more than 
half of the cases, was a subtotal hysterec- 
tomy for uterine myomas or for menorrha- 
gia. An analysis of our own cases in relation 
to the incidence of the various causes of 
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Tastes И 
Ф 
INCIDENCE OF FERTILITY IN CASES OF CARCINOMA 
OF THE CERVICAL STUMP 





Patients 





Pregnancies — poem 

Numer Per cent 
9 | 12 | 21.4 
l | 9 | 16.1 
2 | 8 | 14.3 
3 | 8 | 14.3 
+ | 9 | 16.1 
E | 2 | 3.6 
6 | E 8.9 
7 | І 127 
8 2 146 
F sil | 56 | 100 


No data | 1 


antecedent operations is found Table 
m. Thus, in all, 33 of the 57 patients had 
subtotal hysterectomy for uterine myomas 
or for menorrhagia, and 5 additional pa- 
tients had that operation for pelvic in- 
flammatory Iesions. In 9 cases, malignancy 
may have been present. 

The stage of the lesion, depicting ana- 
tomically the extent of involvement, is 
important in treatment and prognosis. 
Our 57 cases are classified according to our 


Tapie HI 

INCIDENCE OF VARIOUS CAUSES OF ANTECEDENT 
OPERATIONS IN CASES OF CARCINOMA OF 

THE CERVICAL S 





| Cases in which ante- 

| cedent operations 
were performed 

Reason for operation Denise esteso 






| Else- 
| where 





Uterine myomas 23 
Menorrhagia | 4 
Inflammatory conditions | 3 
Suspected malignancy | 8 
Unknown | 10 

Total | 48 


* Cases in which an antecedent operation was performed at 
the Mayo Clinic represented 15.8 per cent of the total number. 
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Fagre IV . 
CARCINOMA OF THE CERVICAL STUMP; STAGE OF 


ION BEFORE TREATMENT 






Cases Per cent 


1 © о.о 
n 1 | 19.3 
и i 3o 52.6 
iv i 16 | 28.1 


т БЕ 57 | 100 


previously published criteria for the treat- 
ment of cancer of the cervix. Briefly, in 
Stage 1, cancer is limited to the cervix; in 
Stage 11, there is extension beyond the cervix 
to the vaginal walls or into one or both 
parametria, without fixation; in Stage ит, 
definite fixation exists through one or both 
parametria and in Stage ту the primary 
lesion is usually fixed and distant meta- 
static lesions often are present. The results 
of analysis of our series according to the 
findings at the time of the initial examina- 
tion are given in Table iv. 

Thus, we had a manifestly difficult 
group, with 8o per cent of the lesions rep- 
resenting advanced stages. Results of bi- 
opsies before treatment in the 57 cases are 
given in Table v. In the early years 
covered by this studv, biopsies were not 
routinely performed. Hence, in 13 of these 
cases (22.8 per cent), biopsy was not per- 


Tase V 


CARCINOMA OF THE CERVICAL STUMP) FINDINGS ON 
BIOPSY BEFORE TREATMENT 








No biopsy (22.85; 


„ early years) ад 
Colloid ОЛСО i I 
Squamous cell epithelioma, not graded 3 
Adenocarcinoma, not graded TE 
Squamous cell epithelioma, Grade 2 | 6 
Squamous cell epithelioma, Grade 3 16 
Squamous cell epithelioma, Grade 4 [IO 
Adenocarcinoma, Grade т 2 
Adenocarcinoma, Grade 2 | 1 
Adenocarcinoma, Grade 4 i 


Squamous cell epithelioma and adeno- | 
carcinoma, Grade 3 | | 


Total ME 


А 
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formed; however, all were clinically ma- 
lignant lesions, and 11 of the 13 patients 
died of cancer. It is interesting to note that 
of the 44 biopsies, 36 (82 per cent) revealed 
squamous cell epitheliomas; also, of the 
37 graded specimens, 28 (75 per cent) were 
Grades 3 and 4, comparing favorably with 
the percentages calculated for the group 
of 1,676 cases. 

Treatment of carcinoma of the cervical 
stump is a difficult problem. All of these 
lesions come under our "modified" group 
in classification of treatment of carcinoma 
of the cervix, as previous operation has 
ablated the fundus of the uterus and has 
imposed a limited form of treatment. Re- 
sults of radium therapy in stump cases 
var* greatly in the reports from different 
clinics. Von Graff? in 1934, reviewed all of 
the literature and has found the rate of 
cure by irradiation or by operation and 
irradiation in 428 cases to be 9.3 per cent. 
Meigs!® described treatment in 10 cases, 
with a rate of cure of 7.6 per cent for four 
years. Nuttall and Todd reported a series 
of 20 cases in which a five year cure was 
obtained in о per cent. In 31 cases in 
which treatment was given in George Gray 
Ward's service, Sackett!® quoted results 
over a period of five years of survival in 
48.4 per cent of cases. Healy and Arne- 
son, in treating 36 patients, obtained a 
five year cure in 14 per cent. 

Dangers of treatment have been cited 
by many radiologists. Nuttall and Todd" 
have emphasized that, in their treatment, 
radium is never placed in the cervical 
canal, but is packed off from the rectum 
and bladder. Jeanneney”’ stated that care 
Is necessary in applying radium because of 
the proximity of intestinal loops; Phaneuf?! 
has warned of increased danger of vesico- 
vaginal and rectovaginal fistulas after 
treatment because by ablation of the fun- 
dus uteri a heavy source of filtration is 
removed. Counseller and Foor”? reported 
the closure of an enterovaginal fistula 
which developed in a cervical stump a year 
after radium treatment; he warned that a 
loop of bowel may be too closely adherent 
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Tase VI 
е 
CARCINOMA OF THE CERVICAL STUMP; DURATION 
OF LIFE AFTER LAST RADIATION TREATMENT 





Duration of life 


; | 

Patients, Per cent 

Less than 1 year | 13 22.8 
Less than 2 years 14 24.6 
From 2 to 5 years 15 26.3 
From 5 to то years | 9 115.8 

о 3 | 26.3 

More than то years* | 6 | "|10.5 
l'otal | 57 100.0 





* Includes patients now living 19, 17, 16 and 12 years after 
treatment. 


to the stump of the cervix. 

Treatment in our 57 cases carried out 
over a period of fifteen years, has shown 
alterations in our technique from time to 
time. Treatment was mainly with radium, 
followed with roentgen therapy. The ma- 
jority of patients received one course of 
radium therapy, followed by two courses 
of roentgen therapy, about three months 
apart. One course of radium therapy, fol- 
lowed by roentgen therapy, Was given in 
24 cases, two courses a few months apart 
in 10 cases, three courses in § cases, and 
more than three courses in 8 cases. Seven 
patients had radium treatment only, and 
3 had roentgen therapy only. Prior to 
1920, radium treatment consisted of the 
introduction of highly filtered tubes of 
radium into the vagina and rectum. Since 
1920, the treatment has consisted of three 
or four applications in the cervical canal 
and two or three vaginal treatments, 
totalling approximately 4,000 millicurie- 
hours over a period of about two weeks. 
Roentgen therapy consisted, up to 1923, 
of moderate voltage treatments, approxi- 
mately 135 kv.; from 1923 to the present, 
high voltage has been used, approximately 
200 kv., over four to six portals, with 0.75 
mm. copper and 1 mm. aluminum filtra- 
tion, at a distance of 50 cm., 560 г to the 
field. The results of treatment in the 57 
cases are recorded in Table ут. 

Hence, patients who live beyond the 
five year period, usually judged to be 
"cures," numbered 15, or 26.3 per cent of 
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CARCINOMA OF THE CERVICAL STUMP; ANALYSIS 
OF THE IS CURED" CASES 








Grade of lesion 








No biopsy 2 
Squamous cell epithelioma, Grade 4 3 
Squamous cell epithelioma, Grade 3 6 
Squamous cell epithelioma, Grade 2 I 
Adenocarcinoma, Grade 2 I 
Adenocarcinoma, Grade 1 1 
Adenocarcinoma (ungraded) 1 








the total number. Of the 15, five had died 
subsequently; one of a heart attack nine 
years after the last treatment, without 
evidence of recurrence of the malignancy, 
and one of pneumonia, eleven years after 
treatment, also without evidence of cancer. 
In the other 3 cases, data regarding the 
cause of death were not available. The re- 
sults of analysis of these 15 so-called cured 
patients in regard to biopsy are given in 
Table уп. This distribution agrees closely 
with that of she total group of 57 cases. Of 
the 13 microscopic studies, 77 per cent 
revealed squamous cell epithelioma; of the 
graded lesions, 75 per cent were grades 
3 and 4. 

The distribution of the 15 “cured” cases, 
according to the stage of the disease, dif- 
fered considerably from that of the total 
group. Eighty per cent of the 57 cases rep- 
resented Stages 111 and 1v, whereas, of our 
15 “cured” cases only 60 per cent repre- 
sented Stages ш and Iv (Table уш). 


Taste VIII s 


CARCINOMA OF THE CERVICAL STUMP; DISTRIBUTION 
ACCORDING TO STAGES 




















Stage Cases Per cent 
1 о о 
п 6 40 
ш 6 40 
ІУ 3 20 
* 
Total 15 199 
* Five year cures according to stage before treatment: 
54.55% of Stage п. 
20.00% of Stage ш. 
18.75% of Stage ту. 
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We do not have time for-description of 
individual cases, but one case is unusually 
interesting and merits mention. A patient, 
aged sixty-one, had had a hysterectomy for 
uterine myomas two years previously; we 
treated the patient in 1930 with radium 
and roentgen rays for squamous cell. 
epithelioma of the cervical stump, Stage 
ш, Grade 3. This lesion cleared up com- 
pletely; but the patient returned in 1932; 
she then had adenocarcinoma of the rec- 
tum, Grade 2. This was treated with radi- 
um, and she has remained well and free of 
recurrence. 

Let us now consider briefly the ^ coinci- 
dent cases," the 42 cases in which the 


ТавіЕ IX * 
i b 
CARCINOMA OF THE CERVICAL STUMP; “COINCIDENT” 


CASES DIAGNOSED LESS THAN TWO YEARS 
AFTER OPERATION 








diagnosis of cancer was made a month to 
two years after removal of the uterus; with 
this brief interval we may assume carcino- 
ma to have been present when the hyster- 
ectomy was performed. The patients in this 
group were younger than those in the 
group of cases in which true carcinoma of 
the stump was found; the average age in 
the former group was 43.8 years. In 17 
cases, or 40 per cent, in which treatment 
was given in the early years, biopsy was 
not performed. Of the remainder, 87.5 pe1 
cent were cases of squamous cell epitheli- 
oma, and 79 per cent of the lesions were 
Grades 3 or 4. The stage of the disease was 
farther advanced than in the true stump 
cases; 93 per cent were in Stages III or IV 
(Table rx). 

The results of treatment were as listed 
in Table x. The results of treatment in 
these cases have not been so good as in the 
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true $tump cases. Instead of 26.3 per cent 
of cures as in the true stump cases, we ob- 
tained 21.4 per cent of cures in this group; 
but whereas in the true stump cases 22.8 
per cent of the patients died within the 
first year after treatment, in the “‘coinci- 
dent" class, 54.8 per cent died within the 
first year. As Nuttall and Todd" pointed 
out, we expect a poor result in the “‘coinci- 
dent cases,” a result comparable to incom- 
plete surgical excision of a carcinomatous 
lesion anywhere in the body. 

One patient in this “coincident group” 
is of special interest. In 1929, she had had 
a "chemical hysterectomy” at The Mayo 
Clinic for menorrhagia (the only case of 
this type of operation included). One and 
a palf years later she returned, and was 
found to have advanced carcinoma of the 
cervix, squamous cell epithelioma, Grade 
4. This was treated with one course of ra- 
dium and two courses of high voltage 
roentgen therapy in the autumn of 193 
The carcinoma disappeared and she re- 
mained well and free of symptoms until the 
autumn of 1937, seven years later, when an 
extensive recurrence (or a new malignant 
lesion) appeared in the cervix. A limited 
palliative radium treatment was given but 
she died of carcinoma in August, 1938. 

Another important feature in this study 
should be an attempt to gauge whether 
better results have attended our changes 
of technique throughout the years (Table 
x1). Of the 57 cases of carcinoma of the 
cervical stump, in 14 treatment was given 


TABLE X 


CARCINOMA OF THE CERVICAL STUMP; “COINCIDENT” 
CASES, LENGTH OF LIFE AFTER TREATMENT 








pur E | з i 
Duration of life | Patients Per cent 








Less than 1 year 23 54.8 
Less than 2 years 6 14.3 
From 2 to 5 years 4 | 9.5 
From 5 to 10 years 5 ae J EDK 
\ ёзге}. | 21.4) 
More than 10 years* | 4 | \ 9-5 
Total 42 100.0 








* Includes patients living 14 and 13 years after treatment. 
р g 87 
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А Tase XI 
CARCINOMA OF THE CERVICAL STUMP 
57 cases) 
Я No Died in 
Period I à и 
treated Cured | ist year 
1915—1919 | 14 | 4 2 
1920-1924 17 3 4 
1925-1930 | 26 | 8 7 
“Coincident” cases (42 cases) 
1915-1919 | 10 | о 10 
1920-1924 | L2 2 4 
1925-1930 | 20 7, 9 


in the first five years, 1915 to 1919 inclu- 
sive. Of these, 2 died within the first year, 
and there were 4 "cures"; that is, the pa- 
tients remained in good health for more 
than five years. From 1920 to 1924, inclu- 
sive, 17 patients received treatment; 4 died 
in the first year and 3 were cured. From 
1925 to 1930, inclusive, of 26 patients 
treated, 7 died in the first yedr, but 8 were 
cured. Thus, of 15 cured patients, only 4 
were treated between 1915 and 1919, inclu- 
sive, and more than half were treated in 
the span from 1925 to 1930. The 42 
"coincident" cases show a greater differ- 
ence. In the years 1915 to 1919, inclusive, 
10 patients were treated and all died within 
the first year. From 1920 to 1924, inclusive, 
12 received treatment and 4 died within 
the first year, but 2 patients were curde. 
In the final group, from 1925 to 1930, inclu- 
sive, of 20 patients treated, 9 died in the 
first year, but 7 cures were obtained. Thus, 
of the 9 cures, not one was obtained in the 
first five year span, 2 were obtained in the 
second, and 7 in the third. 


CONCLUSIONS 

Carcinoma of the retained cervix, sub- 
sequent to a supravaginal hysterectomy, 
is a very serious condition. When discov- 
ered, most of the lesions are in advanced 
stages, and the prognosis is poor. This 
condition occurs at the time of the meno- 
pause, or slightly later, and occurs most 
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often. after a subtotal hysterectomy for 
uterine fibromyomas. Undoubtedly, as 
Branscomb* has suggested, when uterine 
myomas are known to be present in cases 
of vaginal bleeding, investigation of possi- 
ble causes of vaginal bleeding other than 
uterine myomas may not be considered, 
and a coincidental cancer of the cervix 
may be easily overlooked. 

For the surgeon who must decide be- 
tween performing a subtotal hysterectomy 
and a panhysterectomy when removal of 
the uterus is necessary, acquaintance with 
the true incidence of cancer in the cervical 
stump is of vital importance. Unfortunate- 
ly, this information is difficult to obtain. 
The follow-up of cases by surgical clinics 
yields a very low incidence, which is natural 
when we remember that patients may have 
to be traced for two or three decades. 

. Radiologic clinics, in the treatment of 
carcinoma of the cervix, have found a far 
higher incidence of malignancy in the re- 
tained stump than have surgical clinics. 

In our experience, among 1,676 patients 
who had carcinoma of the cervix treated 
with radium at the Mayo Clinic from 1915 
to 1930 inclusive, 108 were diagnosed as 
carcinoma of the cervical stump. By elimi- 
nating a few patients who were not treated 
here, or who received treatment by cau- 
terization only, 99 cases remain, 6.4 per 
cent. However, further pruning was neces- 
sary. We agree with Nuttall and Todd," 
and with Sharples, that if two years or 
longer have elapsed between subtotal hys- 
terectomy and the discovery of the malig- 
nant lesion in the retained cervix, the lesion 
is probably a true carcinoma of the cervi- 
cal stump, and not a “coincident” or dual 
carcinoma which was present before the 
operation was performed. 

On this basis, we had 57 cases remaining, 
or 3.4 per cent of the total series. The in- 
terval between operation and the diagnosis 
of malignancy was more than twenty years 
in 5 cases, and between ten and twenty 
years in 15 additional cases. 

We found, on analysis, that careful radi- 
um and roentgen therapy does yield 
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worth-while results, which have been im- 
proving with changes in technique. Cure 
for more than five years was obtained in 
26.3 per cent of the cases. These patients 
are now living and well nineteen, seven- 
teen, sixteen and twelve years, respective- 
ly, after their last treatment, although the 
extent of the lesion on diagnosis had repre- 
sented an advanced stage (80 per cent 
were in Stages ш or Iv) and the grade of 
the cancer was high in cases in which 
biopsies had been taken (75 per cent were 
Grades 3 or 4). Incidentally, patients who 
have never been pregnant are not immune 
to cancer of the cervix. In 21 per cent of 
cases in our series a history of nonfertility 
was obtained. 

Results were not so fortunate -in %he 
“coincident” cases, or dual malignant 
lesions, those discovered less than two 
years after operation with carcinoma 
probably coexisting at the time of the oper- 
ation. As Nuttall and Todd" had empha- 
sized, results in these are comparable to 
the results of incomplete operation for a 
malignant lesion anywhere in the body. 
Although the five year survivals in our 
series were only $ per cent less (21.4 per 
cent), more than half of the members of 
the group died within the first year after 
treatment (54.8 per cent), contrasted with 
22.8 per cent of the true carcinomas of the 
stump. The lesions were more advanced 
when first seen; only 7 per cent were in 
Stage п, contrasting with the true stump 
group in which 20 per cent were in Stage 
п. 

Hence, although in the presence of car- 
cinoma of the cervical stump careful irra- 
diation can accomplish much and the 
prognosis is not utterly bad, much remains 
to be accomplished in the way of preven- 
tion. The seriousness of carcinoma of the 
cervical stump must be publicized and re- 
emphasized. Whenever a subtotal hys- 
terectomy is performed, a conscientious 
examination of the cervix: should be a 
requisite. After such an operation, the pa- 
tient should have pelvic examinations at 
stated intervals, and should be instructed 
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to come voluntarily for attention at any 
time, if vaginal bleeding occurs.* ` 
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IRRADIATION OF CARCINOMA OF THE CERVIX 
UTERI IN PREGNANCY* 


By ABRAHAM STRAUSS, M.D. 


CLEVELAND, OHIO 


INCE 1909 when Williams published 

the results of his experiences together 
with a summary of the literature on the 
treatment of carcinoma of the cervix uteri 
during pregnancy, irradiation has become 
a factor. This review is intended to inves- 
tigate what progress, if any, modern sur- 
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of view—surgery and obstetrics. The latter 
has two considerations—the mother and 
the child. 

It is a well known fact that cancer of the 
cervix most commonly occurs after the age 
of fifty when pregnancy is exceedingly rare. 
Therefore, in dealing with cases of preg- 
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gery has made and what radium and папсу complicated with cancer we usually 
roentgen radiation have added to the deal with a younger group of patients. The 


treatment. 

Most authorities agree today that car- 
cinoma of the cervix is treated as well if 
not better by irradiation than by surgery 
in most instances. The question whether 
the concomitant pregnancy changes this 
dictum remains to be answered by the re- 
sults of experience. It is obvious that this 
lesion has to be considered from two points 


oldest person in this series was forty-eight 
and the youngest was twenty-one, at which 
age there were four. Of 264 cases where the 
age was mentioned 175, or 66 per cent, 
were in the fourth decade (Chart 1). 
The incidence of cervical carcinoma 
among pregnant women varies from the 
figures of Mussey 1 in 437, to 1 in 12,383 
given by Hirst. It is quite evident that 


* Read at the Twenty-fourth Annual Meeting, American Radium Society, St. Louis, Mo., May 15-16, 1939. 
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very few doctors not connected with a 
large obstetrical clinic see the two condi- 
tions in association, yet it is important to 
watch for that one case so that it may be 
properly treated. 

This report is based on 280 cases pub- 
lished between 1895 and 1936 inclusive, 
adding one unpublished case treated by 
Pomeroy, and two by the author one of 
which is mentioned in the monograph by 


Bubis. 
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test, or diagnosed by biopsy and which is 
discovered in the latter half of pregnancy 
may be said to have originated after con- 
ception. On the other hand, a growth 
involving the whole cervix or inoperable in 
the first half of pregnancy undoubtedly 
preceded conception. 

But to judge the age of the cancer by its 
extent calls forth the age old discussion of 
the effect of pregnancy on the rate of the 
growth of the cancer. Zweifel’s classic clini- 
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Pregnancy does not tend to develop an 
immunity to carcinoma as shown by the 
fact that there was an average of over 5.4 
pregnancies per patient in my series. Only 
ten were primiparas and 21 were para II 
whereas 159 para її to para x 
(Chart r1). 

In all cases it is a question as to which 
precedes, the pregnancy or the cancer. The 
decision in each case must rest in great part 
on the extent of the growth and the month 
of pregnancy. For example, a small malig- 
nant polyp or bleeding ulcer on one lip 
which might be suspected from the Lugol's 


were 


cal experiment is often cited as evidence 
that pregnancy hastens the rate of growth. 
He marked the edge of a carcinoma of the 
cervix with a thread and found it extended 
two finger breadths in fourteen days. Ewing 
said, "Pregnancy has an unfavorable in- 
Huence on the course of many uterine car- 
cinomas not always apparent." 

This seems to be borne out in one of my 
cases. She was treated with radium to the 
cervix and later a panhysterectomy was 
performed. There was no malignancy dis- 
coverable in the specimen and yet twelve 
months later the patient returned with in- 
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volvement of the pelvic nodes a8 proved by 
laparotomy. Thus it had spread rapidly 
during pregnancy and extended beyond 
the uterus. One of Sommer's cases was a 
woman, aged thirty-six, who was examined 
for pelvic pain in the eighth month. Nothing 
pathological was found. At term the 
growth was inoperable. 

On the other hand, Siebold observed a 
spontaneous curé of genital carcinoma ow- 
. Ing to a supervening pregnancy. Varniew 
in 1897 reported a case presenting an 
enormous carcinoma of the portio in a 
gravid woman. The following year another 
pregnancy occurred and death did not take 
place until October, 1900. Again there are 
case reports of second pregnancies after 
treating the cancer during the gravid state. 
Vitanza in 1898 did a high cervical ampu- 
tation for carcinoma of the cervix during 
pregnancy. The patient was delivered later 
after forcible dilatation of the cervix and 
two years later was delivered again at 
eight months by a midwife. Vitanza found 
her free of cancer two years after that. His 
next case was operated on similarly in the 
third month. She was delivered at term of 
a 3,500 gram baby and of another two 
years later. In 1920 Siredey treated a 
pregnant woman for cancer of the cervix 
with radium. She aborted six months later. 
Two years after that she was again preg- 
nant. The cervix remained 
Siredey preformed a cesarean at term. 

Because of a possibility that a pregnant 
woman has some cancer resisting hormone 
or hormone reaction I administered to 
some advanced carcinoma patients large 
doses of prolan and others I transfused 
with blood from pregnant women. Both 
groups of patients had severe reactions 
characterized by nausea, vomiting and 
mild to moderate shock, leading us to con- 
clude that there may be some substance 
called forth in the body by pregnancy to 
resist tissue invasion (cancer). 

Carcinoma has its effect on pregnancy. 
The inanition from cancer results in re- 
tarding the growth of the child. It may be 
a source of hemorrhage or infection. By 
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spread of infection or of neoplasm it in- 
creases the proportion of abortions. It may 
make the cervix rigid and obstruct delivery 
or make it friable and lead to rupture and 
death. 

Symptoms. A patient usually pays no 
attention to a leukorrhea even after it 
becomes foul unless it is bloody. Thus 
sometimes she will miss what may be the 
first symptom of cancer. After a few 
months of amenorrhea a woman who real- 
izes she is pregnant for the fifth or sixth 
time will go to her doctor at the first 
sign of bleeding from the vagina. Bleeding, 
therefore, is the most prominent and most 
common symptom and is usually heeded 
at once by the pregnant woman. {he 
doctor thinking of the most common 
currence will treat her for a threatened 
abortion either with or without examining 
her. When we recall the fact that a carci- 
noma of the cervix occurs only once in 
1,500 to 10,00 pregnancies we can see that 
he will rarely be wrong. But in that one 
case he may put the patient to bed to await 
developments. He will in this way lose 
weeks unless the hemorrhages become so 
profuse that he will examine. the cervix 
both manually and visually. Then he will 
discover usually a growth which may need 
a biopsy to determine its nature. It is this 
type of cancer which gives a favorable 
prognosis today if operated on in that 
stage. 

If the hemorrhage occurs in the late 
months of pregnancy, placenta praevia is 
the first diagnosis to come to the mind of 
the obstetrician. Cases are on record in 
which cesarean sections were done because 
of this diagnosis unaware of the carcinoma 
of the cervix which was found only after 
the operation. 

On the other hand, a woman may have 
a carcinoma of the cervix and bleed ir- 
regularly so that she has lost track of the 
menses. She will not realize that she actu- 
ally has an amenorrhea and that the bleed- 
ing is due to a growth. Not realizing that 
she is pregnant, she will tell her doctor she 


has not missed a period. The doctor will 
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find the carcinoma of the cervix and diag- 
nose the enlargement of the womb as part 
of the growth. The result will be that the 
pregnancy will not be discovered until 
irradiation is given. If, however, the dic- 
tum is followed, that irradiation should be 
preceded by curettage as is done with 
radium there would be no question of a 
child injured by irradiation in such cases. 
In 1909 Williams wrote that pregnancy 
could not be diagnosed in some cases. 


TABL 


Cesgrean section 

Corean section and abdominal hysterectomy 
Cesarean section and supracervical hysterectomy | 
Cesarean section and Wertheim operation 
Cesarean section and vaginal hysterectomy 
Total cesarean sections 

Wertheim operation 





: f before 7 mo. 
Abdominal hysterectomy; с / 
: “after 7 mo. 
Vaginal hysterectomy 
Vaginal hysterectomy post partum 
Vaginal cesarean section and vaginal hysterectomy 
Vaginal delivery 
Cervical amputation 
Not classified 


Today we have the Friedman test which 
will prevent our overlooking a pregnancy 
if use is made of it. 

In 1881 Thomas Spencer Wells re- 
ported the first successful hysterectomy by 
Freund's technique for carcinoma of the 
cervix in the gravid uterus. Thereupon 
Billroth, who had performed two vaginal 
hysterectomies for the same condition, 
wrote Wells: “Of what use are all our pains 
and art?" Wells answered: “May we not 
hopefully reply that if not invoked too late 
success may reward our pains and art." 
With improved surgical technique and 
earlier consultations in this group of pa- 
tients an increased operability has been 
noted. Schweitzer found 9 operable out of 
1I cases and obtained 5 five year cures 
among these 9. Weibel operated on 24 out 
of 26 cases. 


un 
A 


5 


Table 1*reveals the expected, namely 
that maternal mortality increases directly 
with the birth rate. This must be a warn- 
ing, then, not to delay operation in order 
to obtain a living child. It may be pointed 
out that radical hvsterectomy in expert 
hands has very little greater mortality 
than panhysterectomy before the seventh 
month and that one series of 11 cesarean 
sections followed by the Wertheim opera- 
tion showed only one maternal death. This 
E T 


Mothers | Mortality, Child Birth Rate 


Госа! Lived | percent | Lived | percent 
10 о 100 6 бо 
17 7 59 9 Ax 
10 І yo 4 40 
11 10 9 4 36 
2 l £o І 50 
50 19 60 24 48 
42 26 38 I 
34 23 32 | 
2 о 100 4 
14 9 35 3 21 
11 4 63 4 36 
4 2 ҳо | 2 о 
31 5 83 Ax 7I 
3 3 о 3 

i © ол | 
may be interpreted to favor the theory 


that pregnancy holds the cancer in check. 
The release of this check may be assumed 
by the maternal mortality of 63 per cent in 
post partum vaginal hysterectomies as 
compared with 35 per cent when vaginal 
hysterectomy was done early in pregnancy. 

Thirty-two patients were treated by ir- 
radiation alone (Table п). Fourteen moth- 
ers and 11 children lived, a maternal mor- 
tality and birth rate of 56 per cent and 37 
per cent respectively. Besides 10 abortions 
or miscarriages in this group there were 2 
microcephalics. One must consider these 
two failures. 

Postconception irradiation before the 
seventh month as a cause of microcephaly 
has been confirmed by Goldstein and 
Murphy who investigated 106 women so 
treated. These women gave birth to 74 
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full térm children, 38 of these children 
showed disturbances of anatomy or of 
function. Sixteen of these 38 were micro- 
cephalics and 2 others were mentally 
deficient without microcephaly. 

Although many children have been re- 
ported normal in this series, one cannot be 
sure because they were reported soon after 
birth and microcephaly may not be recog- 
nized until the child is four years of age. 
Zimmermann reported such a child ap- 
parently normal until seven years old. 
This, then, together with the poor results 
are arguments against irradiation alone 
for cancer of the cervix during pregnancy. 

Irradiation in combination with surgery 
follows the same rules as far as results go 
(THle п). When irradiation supplement- 
ed cesarean section alone or cesarean and 
hysterectomy it did not improve the re- 
sults. When used with total hysterectomy 
or the Wertheim operation in the early 
months, the maternal mortality was 33 
per cent and 20 per cent respectively— 
apparently a slight improvement over the 
operative treatment without irradiation 
only with the Wertheim operation. 

The 2 cases that I have to present bring 
out some of the indications and objections 
to various forms of treatment. 


REPORT OF CASES 


Case 1. An Italian woman, aged thirty-eight, 
was admitted to Mt. Sinai Hospital (under the 
care of Dr. Lesinger) on January 29, 1926. She 
was five months pregnant and para v. Onset 
ten days before admission with pains simulating 
labor pains. She said the “Бар of water broke." 
Five days after this she noticed bleeding, scant 
at first but becoming more profuse each day. 
Examination revealed a uterus extending to the 
umbilicus. The movements of the child were 
felt. By rectal examination an irregular mass 
was felt protruding from the cervix. This was 
then confirmed by vaginal examination. The 
doctor stated that he thought it was a hand 
that protruded. She slept most of the night 
under + grain of morphine. She passed large 
clots of blood the next morning and by evening 
was bleeding profusely. She was then given 
1 cc. of pituitrin. Bleeding became less. Because 
she had no pains she was discharged on the 
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fourth day with a diagnosis of "threatened 
abortion.” 

Ten days later she was readmitted because 
of severe bleeding. The same protruding mass 
was again felt. This time the cervix was visual- 
ized with a speculum and a polypous bleeding 
growth was seen. No fetal parts presented. This 
was diagnosed indurated cervical polyp and 
removed next day when it proved to be an 
epidermoid carcinoma. I was then consulted. I 
thought, inasmuch as it was a polypous growth, 
that I might hold it in check for two months, 
with radium treatment when the child could be 
removed by cesarean section. This was done. 
Radium therapy, 3,000 mg-hr., was given to 
the cervical canal. On April 20, 1926, Dr. Bubis 
did the cesarean section and immediate pan- 
hysterectomy and transfusion. The child died 
soon afterwards. No enlarged nodes were found 
in the pelvis. Dr. Kline reported that after 
careful examination and the taking of many 
sections there was no tumor tissue in the uterus 
or adnexa. There was an area of necrosis 3 mm. 
in diameter which was where the radium had 
been most effective. The patient made an un- 
eventful recovery. She was discharged on the 
eighteenth postoperative day. She was then 
given roentgen therapy to the pelvis by Dr. H. 
Mahrer. His method consisted of treating four 
fields 15 X15 cm. each, with 200 kv., 4 ma., for 
thirty minutes at 35 cm. distance, using a filter 
of o.5 mm. copper and т.о mm. aluminum. The 
patient gained 30 pounds in the course of the 
ensuing year. She was readmitted to the hos- 
pital April 1, 1927. Five weeks previous to this 
admission she complained of pain in the back 
and right flank. She lost 8 pounds in five weeks. 
Dr. Bubis again did a laparotomy only to find 
a chain of hard nodes along the iliac vessels on 
each side. Dr. Kline reported metastatic carci- 
noma in lymph nodes. 

This patient died in 1928, a little over two 
years after the onset of the carcinoma. 


In retrospect we must appreciate that 
it must be usual to believe bleeding at the 
fifth month of pregnancy is due to threat- 
ened abortion from which carcinoma can- 
not be diagnosed without visualization and 
sometimes biopsy. We realize, too, that it 
is the practice of obstetricians to examine 
a pregnant woman as little as possible to 
avoid infection. Thirdly this is a striking 
instance of the ability of radium to destroy 
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the local growth and fail to destroy the 
growth already in the lymphatics. There- 
fore, it seems that just as the Wertheim 
operation has failed to cure those patients 
in whom the iliac nodes are involved, so, 
too, radium is suited for growths that are 
confined to the uterus. Fourthly, one must 
naturally raise the question—did the two 
months waiting for the child to become 


viable give opportunity for extension of 


the growth to the lymphatics, and would the 
patient have been cured if hysterectomy 
had been done as soon as the diagnosis was 
made? I feared more irradiation previous 
to cesarean section because of the irradia- 
tion effect on the child. I should be inclined 
under similar circumstances to act differ- 
ently now. I would disregard the child and 
if preoperative radium treatment were 
given at all, operate two weeks later. 


Case ип. A Polish woman, aged forty-two, 
para уш, entered Mt. Sinai Hospital on Dr. 
Garber’s service July 31, 1927. She was six 
months pregrrant. Her seventh child had been 


born two years previously. She complained of 


bleeding for four months and abdominal pain 
since the afternoon preceding admission. She 
was anemic; red blood count 3,000,000, hemo- 
globin бо per cent. Vaginal examination re- 
vealed an indurated papillomatous mass pro- 
truding from the cervix. Biopsy confirmed the 
diagnosis of epidermoid carcinoma. On August 
3, a stillborn child was delivered by cesarean 
section. The pelvis was free of growth. This was 
followed five days later by heavy roentgen ir- 
radiation, as in the former case, and she was 
referred to me for the first time on August 22 
for radium therapy. The growth occupying the 
cervix was 1} inches in diameter. I applied 100 
mg. in the cervical canal for twenty-four hours; 
October 28, 1927, 2,000 mg-hr. more. On July 
23, 1928, the uterus was free but the mass was 
palpable high in pelvis. More roentgen irradia- 
tion given by Dr. Mahrer. The patient died 
early in 1929, a little less than two years after 
the onset. 


From the history of this patient and the 
fact that she was not a very observing 
woman, it is fair to suppose that she had 
failed to take notice of a vaginal discharge 
before conception and that the bleeding in 
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the second month was from a carcinoma 
of more than two months' duration. There- 
fore, this was a preconception malignancy 
and well advanced after six months of 
pregnancy as evidenced by abdominal 
pain. It was a failure for irradiation. 

Therefore, I believe we can formulate 
the treatment of carcinoma of the cervix 
depending on the stage of pregnancy as 
well as on the extent of the growth. 

First: If the growth is operable and the 
child inviable, there is only the mother to 
consider. Delay may mean that the growth 
will advance from an operable to an in- 
operable one. It will diminish. the chance 
of cure for the mother. As the carcinoma 
advances the chance of the child for life 
diminishes. Therefore, it is folly to ма ог 
the child to become viable. Preoperative 
irradiation with radium must be incom- 
plete as the uterine cavity cannot be ir- 
radiated thoroughly. Extensive and com- 
plete roentgen irradiation may make oper- 
ation difficult, as well as cause abortion 
through a diseased cervix, and also de- 
formities, especially microcephaly. There- 
fore inasmuch as one's greatest problem is 
with the patient, the inviable child should 
be disregarded in the treatment. À Wert- 
heim operation is favored because the 
tissue planes are easily dissectible. Irradi- 
ation to the point of early abortion should 
be considered only in case the surgeon is 
not capable of the Wertheim operation. 
Irradiation to the cervix and supracervical 
hysterectomy should be discouraged just 
as much as in the nongravid carcinoma. 
In view of the poor results that occurred 
in postpartum carcinoma I believe that to 
leave any growth after removal of the fetus 
will mean that the restraining influence 
(fetus) will be removed and that will invite 
disaster. 

Second: If the growth is operable and 
the child viable we prefer cesarean section 
and a Wertheim operation or panhyster- 
ectomy at once followed by postoperative 
irradiation as soon as the patient's condi- 
tion warrants. There is not much choice, 
however, between cesarean section and 
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LIST OF CASES IRRADIATED 









Result on 


















Name Mo. Radiation Fherapy fap=ante partum Operative Proceduré 
E pp-post partum 
Cotte, G. |, 8$ | Radium, postoperative | БЕШ hysterectomy 
1928 | | | without removal of parametria 
Döderlein, А, | 7 | 110 mg. radium bromide: аата | | D. | I. 
(058 | | for 24 hr. (ар) i | i 





? 


Field, C. E. | Radium: (1) тоо mg. within cervix; screen, 1 mm. gold and brass; 0.5 mm. 
1922 | | poe 8 hr. crossfiring from a sacral pad containing 300 mg. screened with 

i | rg ст, felt r.g mm. rubber and о.5 mm. metal 16 hr.; (2) postcervical 

“bomb 140 т. screened with- 1.5 mm. i pras and 1.5 mm. hard rubber 8 A 
















Hauch, E. | Preoperative: radium; 3 tubes inserted | Cesarean section | 
1927 | | total 125 mc-hr. with aluminum filter, | 


| rectum protected by lead sheet 2 mm. | 
thick 








| Radium: 3 tubes, 22 he 11 exposures 
| x-ray. Radium amounts not given (pp) 











Same Postoperative: 21st day; 2 y tubes mm | Cesarean section 
1927 for 20 hr. X-ray at £3 weeks, radium at 


| | 8 weeks. Amounts not given 






Laquerriere, | 6 X-ray, 39 treatments, externally 2-8 | 
and Labelle : | min., then 13 cervical and 14 external. 

| | After delivery, 20 more treatments. No 

| | dosage amounts given (ар and pp) 






McGlinn, ji | 3 2400 mehi тайт by capsule ahd Aborted before treatment 
1927 | | needles into cervix ‹ (pp) 














9 | 3600 mg- hi: x гау 10 mo. hus (ap and ganan section 





Mundell, J. 3 | 2100 mg-hr. Тай ud in 2 mo. | Aborted 
1927 | К ар) i 





18 йе, | D. | D 










1924 | (24 hr. labar: panhysterectomy 








ЕТИ and appendec- | L. Р. 
; tomy 1 











Vital, Aza 
x9 17 


Radium therapy over a period of 3 mo., | Cesarean at term because of ri- | 
12,500 mg-hr.—5o mc-destroyed (ap) gidity of cervix i 











Strass; A. | 3000 mg-hr. radium ПЕ (áp); 2 months later, cesarean section | 
Treated 1926 | postoperative x-ray therapy to pelvis, | and immediate panhysterec- 
i | 200 kv. 4 ma. fiter о. mm. Cu, 1 mm. | tomy; transfusion 

(ap), 4 fields, 35 cm. distance | 

















Strauss, А. Postoperative: heavy x-ray irradiation; | Stillborn child delivered bei c-; D. | D. 
Treated 1927 | 100 mg. radium, cervical canal, 24 hr. sarean section | | 
‚ One month later, 2000 mg-hr.; 9 months | 
| later, mass palpable high in pelvis, roent- | | | 
| gen irradiation given as in previous case | | | 
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e Tasie IV—(Continued) ы 
Radiation Thera ap=ante partum Result on 
Name Mo. PY ( a t р Operative Procedure 
pp= post partum Mother] Child 
4. 
Audelbert 9 Post partum: Nov. 19, 1925 (6 weeks) 10 L. L. 
and Galy needles 2 mg., 21.60 moc-destroyed 
1928 Nov. 28 and Dec. 2 x-ray. Dec. 3, 8-36 
mc-destroyed. 
Roy 9 Post partum: radium 167 mc-destroyed | At term. Cesarean section. Sub- | L. L. 
1926-28 in 7 days total hysterectomy 
Roy 4 At 4 months: 47 mc-destroyed in 5 | Difficult forceps delivery; pre- D. D. 
1926-28 days. At 6 months: 3.4 mc-destroyed | mature 
in 2 days. Post partum: 1 month later 
17 mc-destroyed in 3 days 
Roy 7 Radium 27 me-destroyed in sdays(ap) | Cesarean section at term and | р. | L. 
1926-28 subtotal hysterectomy 
Roy 7 Radium 47 mc-destroyed in 5 days Cesarean section and subtotal L. X 
1926-28 Radium 12 mc-destroyed in 5 days (ap) hysterectomy 
Karg-Carl 6 Radium 3 times: Total 4000 mg-hr. | Normal birth D. L. 
1928 Each about 1 month apart. Post partum 
further irradiation 
Karg-Carl 8 1320 mg-hr. in April (ap). Post partum | Normal birth June, 1925 L. L. 
1928 irradiated twice 
Condamin, R. 2 125 mg. 48 hr. Radium bromide (ap) D. D. 
1928 
Condamin, 5 125 mg. 48 hr., Jan. 9 and Feb. 1, 3 weeks | March 25 (somewhat premature) | 1. D. 
Voron and Molin post partum, 125 mg. 48 hr. (ap and pp) | delivered by vagina 
Neill, Wm. 74 | Dec. 15, 1926-4 glass radon capsules, | Cesarean section; April, 1927, re- | D. | L. 
1935 2.5 mc. implanted permanently in cer- | moved superficial metastatic 
vical stump. Dec. 18—1765 mc-hr. radon | nodule 1 cm. from right vaginal 
topically (ap) orfice with cautery 
Neill, Wm. Jr. 5 Topical application 3109 mc-hr. то | Cesarean section L. L. 
1935 months later, x-ray for a total of one 
S.E.D. over front and back of pelvis to es- 
tablish artificial menopause (ap and pp) 
Neill, Wm. Jr. Topical application against cervix, 3600 | Cesarean section in February, L. L. 
1935 mg-hr. in August, 1931 (ap) 1932 
Neill, Wm. Jr. 6 weeks postoperative: Topical applica- | Cesarean section, June, 1931 D. L. 
1935 tion to cervix of 3000 mc-hr. and a series 
of deep x-ray. No change in 2 mo. Then 1 
gold radon cap. 13.6 cm. permanently in 
cervix. 2 months later, rooo mc-hr. 
against cervix 
Neill, Wm. Jr. 14 years postoperative palliative x-ray. | Cesarean section and supracer- D. І. 
1935 1 week later 3000 mc-hr. radium irradi- | vical hysterectomy 
ation 




















* 
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ls d e fr ces | Resul ton 
Radiation Therapy үе partum Е А 
| Е 


Мате | Мо. 
i pp= post partum 













Neill, Wr m.]r. | Oct. 1930 large mass removed-dull spoon | 

1935 | | curette. Topical application radium 3000 | 

i ; mc-hr. ]une, 1931, 1000 mc- hr. in vaginal 

| vault for recurrent ulcer. Dec. 1933- 
1440 mc-hr.—recurrence (pp) 


Spontaneous delivery August, 
1930 











| Artificial abortion with radium (ар) 





Weibel, W. 
1928 





Weibel, v ү ‚ No operation 


1928 


Shoemaker, G. E. | | Removal of cancerous area with | 
1920 | | | cautery and scissors, then for- | 
| ceps delivery and packing with | 
iodoform gauze | 




















кі lan, L I. | doses " high voltage—so per cent " a ibn parem dose on anterior, 
1930 | | as per cent on posterior pelvis. Post partum: "Colpostat" 45 mg. 2 | 
| | against cervix:—4300 mg-hr. over 4 days. 2 days later radium sound-— | 
| | mg. into uterus, 2880 mg-hr. over 2 days. ‘Transfusion and high volt p. 
| | x-ray to spleen—following 4 weeks more, transfusions (ap and pp) 
а —- ИККО ы А з ан шы лышы ын 
Morris, S. W. | 6 | 2115 mg-hr. radium to cervix (ар) 13 du iker, н of uterus, | | 
193$ | | | tubes and ovaries | | 
| | 
r ]- 4p. å i * i i е 
Morris, S. W. | 3 Postoperative 12 days, 2000 mc-hr. | Panhysterectomy under spinal | L. | D. 
1935 radon to top of vagina (pp) | anesthesia i | 














King, Gordon | Radium—14 days 
1935 | | mg-hr. to cervix (pp) 


postoperative 4230 | Cesarean section and resection | D. | 
upper Pats of uterus | | 








King, Gordon 7  Radium—12 days postoperative. Re- | | Supravaginal енене 
1935 | | peated twice per vagin 24320 mg hr. г. (рр)! 








Mussey, Report 4 Кайит and x-ray, postoperative | Total оу 
of Mayo Clinic | | 
1923 





Musey, Report | 3 | Radium, postoperative | Total hysterectomy 
of Mayo Clinic | | 


1923 








I Tussey, Report | 4. | Radium and x-ray (ар) 
of Mayo Clinic. | | 








Nevinney, Н, | Postoperative: secondary roentgen irra- | Cesarean section followed by 


1931 | | diation ; Freund-Wertheim; sacral anes- | 
i | thesia, бариа solution 





Cotlisli id | 6 | Radium сес for 1 month. Then. 77 | | 
Merat | | mg. radium bromide 24 hr. no reaction: | {сс | 
1923 | | 2 more hemorrhages 24 and 28 hr. later. | | 


| Profuse discharge. amniotic fluid (ap) 
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• Тав IV—(Continued) : 
Radiation Th Result on 
Name Mo. adiation ілегару ү partum Operative Procedure 
PEA POSE ратын Mother] Child 
I. 
Brouha, M. and 7 Radium: Tampons in posterior cul-de- | Cesarean section 14 days later, D. D. 
Gosselin, O. вас, 13.33 mg. radium bromide in front | followed by total hysterectomy 
1934 of cervix filtered through о.5 mm. plati- 
num, 1.25 mm. gold, 10 mm. rubber, 12 
thicknesses gauze 4 days. 19.2 mc-de- 
stroyed; 15 days later condition same, 
28.8 mc-destroyed in 8 days. Post- 
operative x-ray 1800 r in 30 treatments 
Brouha, M. and 5 Same as above except radium in cervical | Hysterectomy and deep xray | L. D. 
Gosselin, O. canal and in posterior and lateral cul-de- | therapy 
1934 sac. Cervix dilated and miscarriage (ap 
and pp) 
Masson, J. C. 7 Malignant growth treated with radium | Porro cesarean section one D. L. 
1930 postoperative month after first seen 
4 
Behney, С. A. | 6 Cautery amputation of cervix, тоо mg. | Child a microcephalic L. re 
1930 radium 36 hr.: 2 months later delivered 
(Keene) of apparently normal child. Then 100 
mg. 36 hr. more 
Keene, F. E. 3574 | 2 weeks postoperative: wide cauteriza- | Supravaginal hysterectomy and | L. D. 
tion of cervix, 2400 mg-hr. radium bilateral salpingo-oöphorectomy 
as a primary procedure 
De Nabias ` 8 Postoperative: 4 tubesradium in cervix— | Median laparotomy—difficult to | L. L. 
1925 each 10 mg. filtered through 1 mm. plati- | exterorize uterus—living child. 
num for 5 days. Then 3 tubes through | Round and tubo-ovarian liga- 
vagina. 7200 mg-hr. or 54.60 mc-de- | ments sectioned. Uterine arteries 
stroyed ligated; cervix sectioned 
De Nabias 4 4 applications: 4320 mg-hr. or 32 mc- | Cesarean section at 84 months | L. L. 
1925 destroyed. Postoperative 54 mc-de- | followed by subtotal hysterec- 
| stroyed in 12 days (ap) tomy 
Zimmermann, К. 6 Post partum mesothorium and x-ray Spontaneous miscarriage through] Р. D. 
1928 - growth 
Г 
Zimmermann, R.| 6 Mesothorium intracervical 100 mg. In- | Total hysterectomy, cesarean D. ? 
1928 travaginal о mg. for 24 hours—3600 | section at 7 mo. 
mg-hr. Postoperutive x-ray. Also 100 mg. 
mesothorium intravaginally 
Zimmermann, R.| 7 109.6 mg. mesothorium 24 hr. in crater. | Miscarriage at 8 months L. D. 
1928 Post partum roentgen irradiation (ap 
and pp) 
Zimmermann, К. 5 Mesothorium 3 times at 6 week intervals, | Normal delivery. Microcephalic L. SL 
1920 twice тоо mg. intracervical and 50 mg. 
intravaginal for 24 hr.—3 times, total 
4390 mg-hr. 12 weeks post partum: 109.6 
mg. 24 hr, mesothorium 
Paroli, G. 3 Radium element—5760 mg-hr. in 3 | Cesarean section | L L: 
1935 weeks (ap) 
Siredey, and 8-10 (С еза ныр 15.7 mc-destroyed (ар) Aborted L. р. 
Gagey weeks 2 years later a cesarean section L. 
1920 & 1924 
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Result on 








Name | Mo. Radiation Therapy ү n) | Operative Procedure | 
| PP= post partum и | Mother. Child 







Hartmann, and | 4 24 22 cervical гайт 25.92 mc- | 3/11/23--cesarean section fol. | i р, | de 

Fabre ded ed. п; —7.4  mcde. | | 
1924 | stroved (ap and i 

Philipp, E April mu mg. 30 hr. Gn cervix, 

1931 | | 1 tube 40 mg. and 1 of 26 mg. in front of | 

| | cervix, 2 tubes 26 mg.). Repeated in g | 

| days. Total—7oco mg-hr. | 








Pavey. H. | 63 10/3/23—Radium. In 3 days ОШ 28.4 | Delivered Nov. 28, 1923; 18 day 
1927 | me-destroyed. One day rest then in 4 | before term, in labor for 20 hr. 

| | days 14.4. me-destroyed. Total—43.2 | 

| | me-destroyed. 1/10/24—-26.4 me-de- | i 

| | stroyed rectal necrosis from radium (ap | | | 

| and Pp) | | 




















D. 





Iit ind Bagg 64 | Radium emanation——''Bare bes " and | Eclampsia—cesarean section 
| platinum tube radium 2356 méhr. Next | weeks after radium 

| day, 960 mc-hr. bomb applicator to cer- | 

| vix; 297 mc-hr. “Bare tubes" to cervix | 


— 423 














Favreau, M. г Дд d: 4800 mg- ГЕ radium: 1/27- | 6/1 10; Ties еа of living | D. L. 














| 2/10/2 
Lamelin, P. | | radium, 20 mg. times 15 days. о.5 mm. | child. 10/26 hysterectomy | 
1932 | | lead, vaginally at 1.5 cm. from vault (ap) | | 
Mekast | 3 | Radium 18 mc- destroyed: Cne dis- | Delivered at term by incision in | D. ? 
1923 | | appeared after 5 weeks з (ар) | rigid cervix and by forceps | 





| July 24. Ra bead 100 mg. for 24 he | Aug. 19—fetus died in utero. | L. D. 
| Aug. 8—100 mg. for 24 hr. 1 mo. post- | Aug. severe uterine contractions, | 
| Operative-- deep therapy x-ray repeated | Wertheim without cesarean sec- | 
2 days later 3hours s Gap and pp) tion 















| 6 weeks postoperative "eng (егиу | At term Wertheim and cesarean i 5 L. 








repeated 1 mo. later | section | 
dn Я сан EAA A RESORTS TIMERE PRG = rc (22. 
Heraud, С. | 6 | gr/as/32—radium 25 mc- destroyed Delivered at term, preliminary | L | L. 
1933 | ‚ (ар) | ligation of hypogastric arteries, | | 


| then W илет 








Lukas, Josef I 6 | P 63 mo. radium—20 mg. бе Рае | (Dilation Andi curettage in May, LE L. 
1924 i то hr.: total 3500 mg-hr. 3 mo. later, | 2.) Delivered of premature | | 

| eon mm. ulcer, leukoplakia of post. lip | child at 73 mo. i | 

| then ртуеп-—10 mg. intrauterine, 20 mg. | i | 

| in cervix, to mg. across cervix, то mg. in | 
| each vault total, 3500 mg- -һг. (ap and IPP) | | 






















i Vaginal hysterectomy and de- 
livery. Wertheim | 


9  , Postoperative x-ray therapy 















Aembranes ruptured rsth day | 


Peter, К. | 8 Radium and x-ray administered in 7th | 
after treatment. Cesarean | | 


1935 , mo. наа postoperative (ap and pp) 











| | Deli ered at term discendi child | 
| (pregnant again t year later) 


Lacomme, M 
Pallud, O. 
1936 








Wollebeck | 9 | Postoperative x-ray _ Cesarean section, comple ys- | 
193$ | | | terectomy | 
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TABLE IV— (Continued) . 
ae Result on 
Мате Mo, [Radiation Therapy oo partum Operaüve Procedure O 
pp=post partum Mother| Child 
Pomeroy, L. A. 4% | Postoperative: x-ray 32 treatments, 4 | Abdominal hysterotomy L: D. 
1936 fields each received 2400 г. total—g600 г. 
Radium—1 long tube 83 mc. screened, 
1.5 aluminum 5 mm. silver, 1 mm. brass 
applied so as to occupy entire length of 
. | uterine canal—34 hours—2490 mc-hr. 
Cervical implantations 8 mc. gold—2112 
| mc. total radium—4602 mc-hr. 
Rheuter 9 Postoperative—radium therapy—8/22/ | Cervical embryotomy D. D. 
1922 22 and 9/26/22. No dosage given | 
Heuze ? Postoperative—1 year, radium therapy. | Cesarean section at term D. L. 
1929 No dosage given 
Heuze | 9 Postoperative—radium no dosage given | Cesarean section at term р. І. 
1929 ` 
F ~"... 
Heuze 3 Radium at 3rd month, no dosage given | Cesarean section at term L. L. 
(ap) 
6 Preoperative radium. Postoperative | Cesarean section at term L. L. 
Bengoa x-ray. 9/1/17—50 mg. 24 hr. 48.5 mc- 
1919 destroyed. 9/9/17 and 9/22 and 10/5 
. and 10/16 with total 24 mc-destroyed 
|e aia aa Ra ee ee Арагы: зарин ААА || 
Postoperative x-ray; no dosage given Total hysterectomy and adnex- | L. L. 
otomy 
Radium—110 mc. in cervical growth for | Delivered at term ? | L. 
44 hr. 19.35 mc-destroyed (ap) 
De Rouville тоо mg. in vagina 9.6 mc-destroyed (ap) | Miscarriage L. D. 
Biro, S. 5 months postoperative 183 mg. 24 hr. | Cesarean and Wertheim D. ? 
1918 
Biro 17 days post partum 84 mg. 20 hr. in | Cesarean and Wertheim L. L. 
1922 vagina. 1 mo. later, 70 mg. 24 hr. Xa 
Biro дапа day 84 mg. 24 hr. in vagina 2016 | Wertheim after preparation of | L. 
1922 mg-hr. 6 weeks later 70 mg. 24 hr. in | vaginal cuff 
vagina 1680 mg-hr. 9 weeks later 84 mg. 
24 hr. in vagina 2016 mg-hr. (pp) 
Biro 3 weeks post partum 84 mg. 24 hr. 2016 | Cesarean and Wertheim L. L. 
1922 mg-hr. 1 month later 98 mg. 24 hr. 2352 
mg-hr. 3 months later 70 mg. X24 hr. 
1680 mg-hr. 
Biro 3 15th day 84 mg.X24 hr. 2016 mg-hr. | Vaginal hysterectomy L. 
1922 т mo. later 7o mg. X24 hr. 1680 mg-hr. 
3 mo. later 7o mg. X24 hr. 1680 mg-hr. 
| (рр) 
Biro 4 On roth day x-ray series (5 fields) 2 days | Wertheim L. 
1925 later radium 70 mg. 24 hr. 1 month Jater 














84 mg. 24 hr. 2 days later x-ray series 
(5 fields) (pp) 
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| Result on 













Namie | Mo. Radiation Therapy (or. partum Operative Procedure S nati 
| i pp- post partum Mother Child 
Biro | 4 i a7th day 84 mg. 24 hr. 2 months later | Wertheim L. 
192$ | ‚ 98 mg. 24 hr. (pp) | 
Biro $ | 12th day post partum x-ray series; 6 | Wertheim D. 
1925 | weeks later repeated i 
Nielsen ‚ Ante partum radium. 4/23/1916 to July т, Spontaneous delivery 
1916 | 2480 mc-hr. of which 1512 mc-hr. intra- | 
| cervical; post partum 3768 mc-hr. i 
Nielsen | Vaginal applications одо mc-hr. para- | Cesarean. Parametrium rigid at | 
1929 | metria free clinically (ap and pp) | operation, Recurrence treated | 









Commandeur 
1924 | stump, 75 mg. in vagina 72 hrs. 


= 


irradiation or cesarean section and opera- 
ion. Much will depend on the operator. The 
prognosis is poor—60 to 70 per cent mor- 
tality. 

Third: When the growth is inoperable 
and the child viable then we should explain 
the condition to the husband to obtain per- 
mission for a cesarean section. Because of 
the dangers of rupture of the uterus, or a 
tear starting in the cervix and extending 
into the uterus or of hemorrhage or of 
sepsis, in these days of asepsis one should 
never wait to deliver the child per vaginam. 
With the uterus emptied, the mother 
should be treated as soon as her condition 
warrants by intrauterine radium and deep 
roentgen therapy. The maternal mortality 
here is about 65 per cent. 

Fourth: If the growth is inoperable and 
the child inviable the chance of saving the 
mother by irradiation without emptying 
the uterus is nil. It must be admitted that 
unless one believes that pregnancy will 
check the growth the irradiation should be 
as thorough as in the nonpregnant. No one 
would be content with cervical irradiation 
alone in the latter. If radium is applied 
intrauterinely, abortion will probably fol. 
low. Therefore, if treated thoroughly 
enough the products of conception will be 
lost. The fetus should not be considered. 


| 15 days postoperative 100 mg. in cervical 


ті mo. later 


Cesarean and Porro section 





Here, then, we are impressed by the aid 
irradiation gives when the surgeon is pre- 
vented from operating or when surgery is 
contraindicated. Because of the fetus or 
child it cannot be used so thoroughly nor 
so efficiently as in the nongratid. However, 
it becomes a method second to surgery, and 
always as an adjunct to surgery in any of 
the four groups. Nevertheless cures have 
been obtained with irradiation and cesar- 
ean section and irradiation should be used, 
especially when the choice of the patient 
requires it. By this method the birthrate 
has been high. The dangers to the child by 
irradiation must be remembered. 


SUMMARY 


1. Carcinoma of the cervix during preg- 
nancy is rare. 

2. The effect of pregnancy on the 
growth of the cancer and the effect of the 
growth on pregnancy have been discussed. 

3. The usual main symptom which 
brings the patient to the doctor is hem- 
orrhage. 

4. The diagnosis can be made only by 
visualizing the cervix. 

5. Prognosis 1s good when the condition 
is operable. 

6. Operability is higher in this group 
than in the nonpregnant. 
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7. The treatment depends on, the oper- 
ability of the growth and the stage of 
pregnancy. 

a. If the growth is operable and the 
child inviable, disregard the child and 
remove all pelvic organs. Then ad- 
minister postoperative irradiation. 

b. If the growth is operable and the 
child viable precede the operation 
with an abdominal cesarean section. 

c. If the growth is inoperable and the 
child viable perform an abdominal ce- 
sarean section and use postoperative 
irradiation. | 

d. If the growth is inoperable and the 
child inviable, the choice rests with 
the family. Preference should be 
given to thorough irradiation to cause 
abortion, and then further irradiation 
as indicated. If pregnancy is in later 
months irradiate and perform cesar- 
ean section as soon as the child is 
viable. Then irradiate again if nec- 
essary. , | 

8. Delivery should not be allowed 
through the cervix. 

g. Any restriction in the treatment of 
the patient in order to save the offspring 
will be at the expense of the mother. 

то. The higher the birth rate in any 
given group in this series, the higher the 
maternal mortality usually is. 

II. After the seventh month of preg- 
nancy irradiation does not improve results 
either with or without surgery. 

12. Before the seventh month irradia- 
. tion following operation slightly improves 
maternal results. 

13. Radical operation should not be 
delayed for irradiation.* 


* For discussion see page 571. 
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16. 


. Musszy, R. D. Quoted by Hirst, ref. 5. 
. Pomeroy, L. A. Unpublished case, University 


. Watts. 
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A FURTHER REPORT ON THE RADIUM TREATMENT 
OF CARCINOMA OF THE CERVIX UTERI 


ONE HUNDRED AND THIRTY-FIVE ADDITIONAL CASES 
WITH FIVE YEAR FOLLOW-UP* 


Ву Н. C. PITTS, M.D., F.A.C.S., and С. W. WATERMAN, M.D., F.A.C.5. 


PROVIDENCE, RHODE ISLAND 


N A PREVIOUS publication,! we re- 

ported a five year follow-up on 173 cases 
of cancer of the cervix treated by means of 
long platinum filtered radium needles of 
low intensity acting over a long time in- 
terval. Today we wish to report a five year 
follow-up on 135 additional cases treated 
in 1931, 1932, and 1933 by the same meth- 
og, and to bring out again the advantages 
of the method as well as to show that in 
our hands there has been no higher im- 
mediate mortality or incidence of compli- 
cation than is experienced in other forms 
of radiation therapy for cancer of the 
cervix. 

We wish it understood that these are 
chronologically consecutive cases as they 
come into the clinic. The total 173 for the 
first report, and the 135 for this report, 
represent all cases seen at the clinic, 
whether treated or untreated subsequently 
by us, or whether sent to our clinic after 
unsuccessful treatment elsewhere. The 
totals also include all cervical stump cases. 

The 173, and the 135 then, are the abso- 
lute figures required in reporting such 
series. If the number of cases untreated 
because too advanced or for other causes 
is deducted from the absolute figure, the 
relative figure or the number of cases actu- 
ally treated is obtained. This is 173 minus 
8, or 165 for the first series; and 135 minus 
11, or 124 for the present series. The abso- 
lute figure for the two groups is 308. The 
relative figure is 289, 1.e. 308 minus 19. 

If the cases of cancer of the cervical 
stump are not included, it being felt by 

1 Pitts, H. C., and Waterman, G. W. Treatment of cancer of 


the cervix uteri at the Rhode Island Hospital. Surg., Gynec. & 
Obst., 1937, бу, 30-38. 


some writers that they present a special 
problem and consequently should be set 
aside in a group by themselves, then the 
relative figure becomes 289 minus 11, or 
278, there being 11 cases of cancer of the 
cervical stump included in this series. 

Finally, if it is desired to show the rela- 
tive results on cases treated primarily by 
this method and for which we have been 
responsible throughout, it is necessary to 
deduct the number of cases which have 
come to us after being treated elsewhere 
There have been 14 such cases. 

THE METHOD 

There has been no change in the method 
as reported and described two years ago 
except that roentgen therapy has been used 
somewhat more freely. It is not felt that 
the roentgen therapy has materially af- 
fected the five vear results as the dosages 
employed in those years would hardly be 
considered adequate today. By the use of 
the interstitial radium needles implanted 
into the paracervical and parametrial tis- 
sues together with the use of a capsule in 
the cervical canal, a dosage of 3,300 mg- 
hr. in the cervical canal, and of about 
6,000 mg-hr. in the parametrium is ob- 
tained. The distribution of the needles is 
illustrated in the accompanying figures. 
But one application is planned and this 
lasts six or seven days, the radium, of 
course, being undisturbed during this time. 


RESULTS 


The results of treatment of 135 addi- 
tional cases are shown in the accompanying 
charts. A comparison of results obtained 
in the different clinical stages shows very 


* Read at the Twenty-fourth Annual Meeting, American Radium Society, St. Louis, Mo., May 15-16, 1939. 
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Parametrial Invasion 


Tumor of Cervix 


Fics. 1-3. 4, 20 mg. platinum filtered tube; B, 3 
mg. platinum needles; C, 2 mg. platinum needles. 
(Courtesy of Surgery, Gynecology and Obstetrics.) 

Fic. 1. Lined arga indicates advancing parametrial 
invasion; cross-hatched area, cervical tumor; dot- 
ted needles are posterior to midline of cervix. 


little difference from the results obtained 
in the previously reported 173 cases 
treated by the interstitial method in spite 
of the fact that more roentgen therapy was 
used in these last 135 cases. Of particular 





Fic. 2. Method of inserting needles anteriorly and 
posteriorly. 
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interest are the survival rates in Stage ri 
(Schmitz) cases, that for 1926-1930 being 
18 out of 62, or 29 per cent; that for 1931— 
1933 being 16 out of 48 cases, or 33.3 per 
cent. À comparison with a series of Stage 
пі cases which we treated between 1921— 
1925 by a method of intracavitary appli- 
cation of radium, where onlv 6 cases out 
of 43 survived five vears (14 per cent) 
shows that the survival rate for this stage 
has been raised over 100 per cent. The au- 
thors feel that, while it mav be difficult or 
impossible to compare results from difter- 
ent clinics by clinical stages, it 1s possible to 
compare results in one clinic where the clas- 
sifving into stages is done by two men 
working together with a common idea. We 
feel that our classification of Stage 111 cases 
has been consistent and reasonably depend- 
able throughout these series. In the first 





Fic. 3. Lined area shows cervical tumor; dotted line 
shows area of paracervical invasion. 


series (1921-1925) the percentage of Stage 
III cases to the total was 43:120, or 35 per 
cent; in the second series (1926-1930) the 
percentage of Stage 111 cases was 62:173, 
or 35.8 per cent; and in the third series the 
percentage of Stage 111 cases was 45:135, 
Or 33.3 per cent. 

The ability to deliver approximately 
6,000 mg-hr. of gamma radiation into the 
parametrial and paracervical tissues, in 
addition to the usual 3,000 mg-hr. in the 
cervical canal without tissue breakdown or 
other serious complications, is believed to 
be the telling factor in producing the good 
results by this method in the Stage 11 
cases. 





Fic. 4. Roentgenogram showing needles and capsule 
in place. Dense area shows iodoform packing in 
vagina. (Courtesy of Surgery, Gynecology and 
Obstetrics.) 


COMPLICATIONS 


The insertion of long needles through the 
vaginal fornices into the parametria in 
cases of advanced and broken down cervi- 
cal cancer would seem to invite disaster 
from infection—parametritis—peritonitis, 
etc. The danger of fistula formation has 
likewise been advanced as an objection to 
the method. We have now actually treated 
to December 31, 1938, 480 cases in our 
clinic. Complications of (1) immediate 





Fic. 5. Radium available. (Courtesy of Surgery, 


Gynecology and Obstetrics.) 


Treatment of Carcinoma of the Cervix Uteri 569 


3 yrs 4 yrs 5 yrs. Survivals 

























































100 T 
| \ 10 cases Stage I 
90 s 907, 
80 
70 
60 6075 
55% 
50 53.8% 
40 
33.3% 
30 29%, 
20 
10 
0 0 
49 cases Stage IV % 
— 1931-1933 
1926-1930 


Cuanr I. Showing comparison between two series 
treated by the interstitial method. Note that the 
curves for Stage 11 and for Stage 1и run about 
parallel with slight advantage for the 1931-1933 
series. 

mortality and (2) fistula formation are as 

follows. : 

In 505 cases seen in the clinic, 25 were 
too advanced to treat; 490 cases were actu- 
ally treated. Of these 13 cases died before 
leaving the hospital, a gross mortality of 
2.7 per cent. Two of these patients died of 
massive hemorrhage, one five days after 
removal of the needles, one eighteen days 
after. As both of the patients had bled 
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Cuart II. Showing combined results of two series: 
1926-1930 and 1931-1933. 
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Cuart III. Comparison in the results between Stage 
HI cases treated by the interstitial method (110 
cases 1926-1933) and Stage 111 cases (43 cases) 
treated by other methods (1921-1925), showing 

| an improvement of more than тоо per cent or 
twice as many survivors by the interstitial method. 


quite freely on admission it was not felt 
that the treatment had much to do with 
the hemorrhage. T'wo patients died of 
pulmonary efhbolism, one of coronary 
thrombosis, one of pyelonephritis sixteen 
days after treatment proved by autopsy 
with no local infection in pelvis and no 
peritonitis. One patient died fifty-three 
days after treatment of bilateral hydro- 
nephrosis and uremia and one died thirty 
minutes after treatment, an anesthetic 
death. This patient had advanced cancer 
and in addition had a bad heart and was 
diabetic. Five patients died of infection— 
of these one had a thrombophlebitis and 
septicemia and died thirty-two days after 
treatment, 2 had peritonitis and 2 sepsis 
seven and twenty days after treatment. 
These last 5 cases were all Stage Iv cases, 
probably would have been better not 
treated, and probably would have suc- 
cumbed to any method of interference. 
However, § patients out of 480 who died 
of sepsis gives a corrected mortality of 
slightly over 1 per cent which might be 
charged against the method. 


INCIDENCE OF FISTULA 


We give these figures not because we 
feel that they are any gauge of the de- 
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structiveness of radium treatment, because 
there is a definite incidence of fistulae in 
cervical cancer treated or untreated, but 
because fistula formation is an objective 
phenomenon, which when it develops after 
treatment, quite naturally in the mind of 
the uninitiated must have arisen from the 
treatment. We all know how close the cer- 
vix lies to bladder and rectum, how ad- 
vanced cervical cancer often actually in- 
vades bladder and rectal walls. In the 
natural course of the disease many break- 
downs of bladder and rectal wall occur. Of 
course an effective dose of radium applied 
against or into a cancer invading bladder 
wall may easily break down the cancer 
tissue and leave a fistula. We have always 
felt, however, that interstitial needles of 
low intensity placed in the vesicovaginal 
or rectovaginal septum were far less likely 
to cause breakdown and fistula formation 
than were larger plaques, bombs, or appli- 
cators of greater intensity. We offer then 
this actual experience for what it may be 


TABLE I 
Results: 5 Year Survivals Interstitial Method 


1931-33 135 cases—absolute 44 survivals , 32.6% 
124 cases—relative 44 survivals 35.4% 

Stage I 5 cases 3 survivals 60.0% 
Stage I1 45 cases 25 survivals 55.0% 
Stage 111 48 cases 16 survivals 33.3% 
Stage Iv 37 cases o survivals 0.0% 
1926-30 173 cases—abgolute 55 survivals 31.8% 
165 ceses—relative 55 survivals 35.7% 

Stage 1 Іо cases 9 survivals 90.0% 
Stage п 52 cases 28 survivals. 53.8% 
Stage ші 62 cases 18 survivals 29.8% 
Stage ту 49 cases osurvivals 0.0% 
1926-33 308 cases—absolute gg survivals 32.1% 
289 cases—relative 99 survivals 34.2% 

Stage 1 15 cases 12 survivals 80.0% 
Stage 11 97 cases 53 survivals 54.6% 
Stage 111 110 cases 34 survivals 30.9% 
Stage ту 86 cases osurvivals 0.0% 


Results: § Year Survivals Other Methods 


1921-25 120 cases—absolute 24 survivals 20.0% 
Stage 1 4 cases 4 survivals 100,0% 
Stage 11 19 cases 12 survivals 63.1% 
Stage т 43 cases 6 survivals 14.0% 
Stage Iv 54 cases 2survivals 3.7% 


worth. We feel that these figures are quite 
accurate. We have an excellent follow-up 
service and get word of what happens to 
our patients in about 98 per cent of all 
cases. 

In a total series of 480 cases treated 
(1926-1938 inclusive) 38, or 7.9 per cent, 
developed fistula: 13 cases had vesico- 
vaginal fistulas alone, 13 cases had recto- 
vaginal fistulas alone, 11 cases had both 
vesicovaginal and rectovaginal fistulas and 
1 case had an ileovaginal fistula. Six of the 
38 cases were untreated or developed fis- 
tula following hysterectomy performed 
because they were not doing well and sur- 
gery seemed to offer some hope. Six cases 
closed spontaneously or were closed by 
Qperation. 


CONCLUSIONS 


We do not feel that interstitial irradia- 
tion as employed in this series is excessively 
dangerous or productive of high immediate 
mortality from sepsis or that the incidence 
of fistula formation is more than naturally 
occurs or would occur with any method of 
radium treatment. 

We have given five year results on a new 
group of 135 cases seen and examined at 
our clinic at the Rhode Island Hospital. 
The good five year survival rate of a pre- 
viously reported series of 173 cases is here 
repeated. Charts are shown illustrating the 
curve of survival rates for each group and 
stage for each of the five years. 

Special attention is called to the in- 
creased survival rate in Stage 111 cases over 
that for the same stage treated by other 
methods in our own clinic. 

We have used the absolute figure of 308 
in calculating survival percentages in these 
charts. If 19 cases too advanced to treat, 
11 cervical stump cases, and 14 cases 
treated elsewhere with radium and/or 
roentgen irradiation before coming to us, 
are deducted from the 308, we get a 
relative figure of 264 which represents cases 
of carcinoma of the cervix actually treated 
primarily by our method. If we deduct from 
our total survival figure of 99, the 2 surviv- 
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als in the, group of cases of the cervical 
stump and the 2 survivals in the group of 
those treated elsewhere, we obtain a figure 
of 95 survivals of cases treated primarily 
by our method. 

'The relative survival rate is, with these 
deductions, 95:264, or 36 per cent. 


DISCUSSION ON PAPERS OF DRS. TAUSSIG, 
FRICKE AND BOWING, STRAUSS, AND 
PITTS AND WATERMAN 


Dn. A. N. Arneson, St. Louis, Mo. The 
symposium presented this morning has brought 
to our attention some of the most important 
problems in cervical cancer. Carcinoma of the 
cervix complicated by pregnancy is a relatively 
rare condition. Few individuals have had the 
opportunity to see more than one or two such 
patients. The diagnosis of cervical cancer with 
pregnancy presents an emergency, and it is 
essential that we become familiar with the ex- 
perience of others. Carcinoma of the cervical 
stump always presents a difficult problem in 
treatment. Dr. Fricke has reviewed statistics 
published for cancer of the cervfcal stump, and 
it has been very gratifying to hear the improve- 
ment in clinical results reported for different 
methods of treatment. 

Two of the papers presented this morning 
have described methods that represent some- 
thing of a departure from more conventional 
methods of treatment for primary carcinoma 
of the cervix. Each method is used in the at- 
tempt to increase the percentage of cures by 
control of the tumor within a greater volume 
of tissue. Dr. Taussig's method, for example, 
presents a technique for surgical removal of 
lymph node metastases beyond the effect of 
radium applied within the uterus and in the 
vagina. Dr. Waterman and Dr. Pitts have at- 
tempted to deliver greater doses of radiation to 
those regions by inserting radium needles into 
the paracervical and parametrial tissues. 

For some time there has been fear of severe 
reactions following the use of interstitial ir- 
radiation in cervical cancer, and fear of intro- 
ducing infection by the insertion of needles. 
Dr. Waterman has presented additional data 
to show that they have not had a high incidence 
of sequelae following their technique of treat- 
ment, and they have certainly obtained clinical 
results that are among the best reported here or 
abroad. 
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Following an earlier publication by Dr. Pitts 
and Dr. Waterman we began about three years 
ago to use radium needles in some patients. 
The method has not yet been applied to all 
cases as a routine procedure. At first we began 
cautiously with an empirical type of treatment. 
At a later date the attempt was made to work 
out а more elaborate scheme for delivering a 
predetermined dose. It is obvious that it is not 
always possible to calculate tissue doses very 
accurately, but little by little the method has 
been used in an increasing percentage of pa- 
tients. Sufficient time has not elapsed for us to 
say anything about permanent cures, but it 
can be said that we have obtained very satis- 
factory results. In many instances a better re- 
sult has been obtained than might have been 
expected from radium applied only in the 
uterus and in the vagina. 

One might expect an improvement in clinical 
results from the use of needles due to the multi- 
ple sources of radium distributed widely 
throughout the tumor-bearing region. Due to 
the contribution from the different sources no 
single one need be used for a dose apt to produce 
extensive necresis. By that means a more uni- 
form distribution of radiation can be obtained 
with less discrepancy between the minimum 
dose reaching some parts of the tumor and the 
maximum amount falling on other points. If 
variations in the distribution of specified doses 
can be lessened, it is also possible to increase the 
minimum quantity delivered to the tumor. For 
the technique in question the improvement is 
chiefly in the parametrial regions. Any attempt 
to increase the percentage of cures obtained in 
the treatment of cervical cancer must have as 
its aim a method that will result in improve- 
ment in the parametrial dose. 

In our experience the use of interstitial ir- 
radiation has not been followed by serious com- 
plications. Among a total of more than о 
patients bleeding has occurred upon removal of 
the needles in about 4 or 5 instances. The ap- 
pearance of bleeding with removal would in- 
dicate that it was due to erosion into a blood 
vessel during the time the needle was in place 
rather than to puncture by insertion. Fever 
has been of no importance except in a few pa- 
tients with badly infected lesions, and in all 
probability needles should not have been used 
in those individuals. In 2 instances we have had 
a mortality that appeared to be due to treat- 
ment. Both patients had extensive lesions that 
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were unquestionably over-irradiated. Uremia 
occurred in each instance, and the patients | 
died within a short time after treatment. 

There are two questions I should like to ask 
Dr. Waterman. It has been our practice to bury 
the needles beneath the mucous membrane. If 
they are not pushed in that deeply, short 
sources are apt to fall out of place. At the same 
time a needle inserted in that manner may be 
difficult to remove due to the fact that the head 
may not be in line with the suture protruding 
through the puncture wound. In some instances 
we have had to cut down on the mucous mem- 
brane with great risk of severing the suture. 
I should like to ask Dr. Waterman if he, too, 
has had that difficulty. It may be that we have 
used insufficient vaginal packing, and with a 
firmer gauze support it may not be necessary 
to bury the needle completely. 

The second question I would like to ask ft 
whether or not he has ever lost a needle and if 
he has, whar success he had in recovering it. 
That such an accident might occur has been 
our greatest fear. 


Dr. W. Н. Мена, Buffalo, N. Y. I would 
like to comment briefly on our experience with 
carcinoma of the cervix associated with preg- 
nancy,—very limited, of course, but in the 
period of 1930 to. 1933 there were admitted to 
the clinic almost 700 patients suffering from 
carcinoma of the cervix and only 2 of these were 
pregnant at the time of admission. Both pa- 
tients were three months pregnant; the first 
one showed a lesion of the posterior fornix and 
adjacent vaginal wall, and while a rather small 
lesion, the anatomic extent of it would definitely 
put it into a Schmitz Stage 11. 

This lesion was implanted with gold seeds 
for a total of 1,320 millicurie-hours and we 
hoped that this would hold the growth in check 
until the patient was delivered and following 
delivery that this patient would be thoroughly 
treated with interstitial, intercavitary and ex- 
ternal irradiation by means of high voltage 
roentgen rays. 

Withir. six or eight weeks following the im- 
plantation of seeds, the lesion completely dis- 
appeared. 

The patient was delivered in the normal man- 
ner and `8 now six years and seven months past 
the date of her treatment and there has been 
no recurrence and, needless to say, there bas 
been no further treatment given. 
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'TheSsecond patient also had a Stage 11 lesion, 
much more extensive, involving the entire 
cervix with infiltration of all fornices but no 
definite infiltration of either parametria. 

This lesion was implanted with a total of 
2,320 mc-hr. and the bleeding and discharge 
ceased. At the time of the delivery, this patient 
had a cesarean section. The surgeon reported 
to us at that time that there was no evidence of 
recurrence. However, within a month there 
was a definite recurrence and this patient was 
treated in the usual manner at our clinic,—with 
interstitial radon, intercavitary radium and 
high voltage roentgen rays. 

There was some palliation but the patient 
succumbed in one year and three months. 

In addition to these 2 patients there were 16 
others who had carcinoma of the cervix and 
pregnancy but had not reported to the clinic 
Meil after delivery or until after miscarriage. 
Six of the patients were admitted following mis- 
carriage, all of whom gave a history of bloody 
and watery discharge during their period of 
pregnancy. In these 6, the time interval be- 
tween miscarriage and the time of admission 
extended from two weeks to one year; with the 
exception of the one patient who presented 
herself within two weeks, all were far advanced 
cases. 

This one exception belonged in Stage 1 and 
this patient is now alive for eight years. There 
were 3 Stage 111 and 2 Stage 1v cases, all treated 
in the usual manner and they all have died in 
a period of four days up to five years and three 
months. 

One patient had palliation for a period of 
three or four years; subsequently developed re- 
currence and succumbed in five years and three 
months. 

There were 5 patients who were admitted 
following normal deliveries and 2 patients who 
had had cesarean section previous to admis- 
sion, one at one month and one at five months 
previously. In the 5 patients who had normal 
deliveries, from the time of delivery to admis- 
sion the time extended from one and a half 
months up to eleven months. All of these pa- 
tients gave a history of bleeding and discharge 
throughout the entire course of their pregnancy. 

There were 5 State 111 and 2 Stage 1v cases, 
and of these one Stage 111 case is alive and well 
for nine years; the rest of the patients died in 
periods of four months to one and a half years. 

Now in addition to these there are 2 patients 
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who had hag a delivery one year previous to 
admission and hysterectomy six months previ- 
ous to admission. In other words, six months 
after the delivery; and a third patient who had 
a little bloody discharge two weeks before the 
expected date of delivery and in whom an early 
carcinoma was discovered. This patient had a 
cesarean section and total hysterectomy and 
following this a prophylactic course of high 
voltage roentgen rays and she is well for a 
period of eight years. 

There were 2 other patients who, following 
miscarriage, were curetted and tissue taken 
from the cervix, and in both instances there 
was a questionable diagnosis of epithelioma of 
the cervix and both of these patients refused 
treatment on the basis that the diagnosis was 
questionable and they wanted children. They 
have been followed for two and three years, 
respectively, and there is no evidence of tumor. 

A group such as this is too small to permit 
definite conclusions to be drawn, but of the 
patients with miscarriage there was one with a 
Stage 1 early lesion; that patient is well for eight 
years. Of the Stage 11 cases (those are the 2 
patients who came to us pregnant with an as- 
sociated carcinoma of the cervix), one patient 
is alive for six years and seven months. 

Of the Stage 111 cases there were 8. One pa- 
tient is alive for nine years, which would, on 
that small series, give about 12.5 per cent; 
and of the 4 Stage ту cases, there are none alive. 

Of the 3 who had hysterectomy, there was 
only one early case and that patient is alive for 
eight vears. 

‘it has been our experience that the most im- 
portant single factor in prognosis in carcinoma 
of the cervix, and it seems to apply here in 
carcinoma of the cervix associated with preg- 
nancy, is the degree of anatomic involvement. 


Dn. Herman C. Prrrs, Providence, R. I. I 
want first to express our appreciation of this 
opportunity to give our results in the interstitial 
use of radium in cancer of the cervix. 

In discussion I had in mind to say something 
of the difficulty in removing the long needles 
from the tissues after irradiation, and so I 
should like to answer Dr. Arneson's question of 
Dr. Waterman. We have found trouble at 
times in removing these needles,—in fact, so 
much trouble that we have had to resort to 
opening the abdomen in several cases to get the 
needles out finally, after hunting for them 
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through the pericervical tissue, from below. 

We have found now that by the use of Dek- 
natel for threading the needles, that difficulty 
has been obviated. Deknatel has a tremendous 
tensile strength and by threading with this we 
haven't had any difficulty in several years. We 
tried at one time to use fine metal wire and that 
was the worst of all. That broke without any 
rhyme or reason. 

When the end of the needle catches in the 
mucous membrane, if it has been pushed 
through under the mucous membrane, we have 
found that by coaxing with the finger, pushing 
it back and pulling it down, gently, we have 
been able to get it through the hole of entrance 
without making any incision in the mucous 
membrane, but that has been a difficulty that 
is quite apparent. 

In respect to complications, there is one other 
I should like to speak of that Dr. Waterman 
touched on. That is the possibility of injury to 
the ureter. In one of my private cases the ap- 
plication of radium was followed by a stricture 
of the ureter that was perfectly apparent and 
which I relieved by opening the abdomen and 
transplanting, the ureter into another place in 
the bladder wall. That worked perfectly well. 
She had no further difficulty. 

I might say further that that patient finally 
died, in another city, of symptoms that sug- 
gested that she had had some injury to the in- 
testinal wall followed by an obstruction and 
probable perforation of the intestine. The 
doctor who took care of her at that time wrote 
me the symptoms and I judged that something 
of that kind happened, although no operation 
was done. She had survived four years, when 
she died of this complication. 

Before I came here I reviewed my own priv- 
ate cases from 1926 to 1934. There were 72 
cases treated with radium needles, and this 
review upset a number of preconceived notions 
that I m regarding private cases. In the first 
place, I supposed that among the private cases 
I would find a larger percentage of Stage 1 
cases. To my surprise, among the 72 cases I had 
just one Stage 1 case. There were 27 Stage 11, 29 
Stage 111 and 15 Stage 1v cases. 

The operability was quite high—38.8 per 
cent. It should have given me a bota five 
year survival rate than 29.1 per cent. 

I can only say that the one Stage 1 case I had 
survived the five years, which gave me 100 per 
cent on that. There were no survivals in the 
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Stage ту group. In that series there wag no im- 
mediate mortality and aside from that one 
complication in the ureter there were no other 
complications that I noted. 

There was one other thing of interest that I 
would like to speak of again that Dr. Water- 
man touched on. That is the surprising lack 
of complications from the entrance of these 
needles into the peritoneal cavity. We had oc- 
casion at one time to try a short series by im- 
planting our needles and then opening the ab- 
domen and tying off the circulation to the 
uterus. We tied off the ovarians and uterines 
on both sides, feeling that by that measure we 
might get a greater effect from our irradiation. 

We did that on a short series and were rather 
appalled to find that in every case there would 
be a certain number of these needles sticking 
up into the peritoneal cavity but apparently 
they did no harm because there have been мо 
untoward results reported in this series of ours. 


Dr. Wittiam P. Hearty, New York City. I 
am very much interested in Dr. Taussig’s 
paper. I think it is very nice indeed that his 
paper was presented here because he is making 
a splendid effort to improve his percentage of 
cures in the Stage 11 cases, and Dr. Pitts and 
Dr. Waterman were concerned about their 
Stage 111 cases, so we have had presented to us 
this morning two different approaches to the 
problem of the cure of carcinoma in the cervix 
but both in a sense touching upon, you might 
say, a surgical approach. 

Dr. Taussig and all of us know that 30 to 50 
per cent of cases of cancer of the cervix always 
have metastatic pelvic glands, and we all have 
realized that we are not getting in through the 
external portals enough radiation to clear up 
metastatic cancer in pelvic glands. | 

Therefore, I think that the approach that he 
is making is entirely justified, and I am de- 
lighted that it is being done by a man of Dr. 
Taussig’s ability and repute, because if in time 
these results indicate that it is a procedure that 
should be followed, probably more of these 
operative procedures will be done. It isn’t 
exactly the same thing, of course, as the dis- 
section of the axilla in cancer of the breast, 
because there we take out the entire contents 
of the axilla, whereas Dr. Taussig restricts him- 
self (I think) to lymphadenectomy alone. 

I think it is impossible, by any paper work, 
to explain the difference in operability rates of 
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the cases in and about Providence and else- 
where. 

Percentages that run from 36 per cent or 
almost 37 per cent to 38 per cent of operability 
are far above what we see around New York 
City and it was interesting that in that high 
total of all the cases presented by Dr. Water- 
man, not a single Stage 1v case had survived; 
the Stage 111 cases are not as extensive, pre- 
sumably, as the Stage 111 cases in the League of 
Nations classification, which must have a solid 
perimetrial fixation out to the bony pelvic wall 
on one side or the other in order to be Stage ш. 

But regardless of all our comment as to clas- 
sification and grouping, we are delighted to be 
in a position to compliment Dr. Pitts and Dr. 
Waterman on their high percentage of cures 
which really does parallel their operability, 
because our own cures also largely parallel our 
fperability. 

When you get into the groups that have 
lymph gland involvement you are not going to 
cure them, in my opinion, with irradiation 
alone. You may add somewhat to the end- 
results with a lymphadenectomy or a Wertheim 
hysterectomy but not with irradiation. 


Dn. Taussig (closing). I should like to add 
just a word to what Dr. Healy has just now 
said. That refers to the attempt to compare 
results from different institutions. 

In the first place, the character of material 
coming to a cancer hospital is very different 
from that coming toa general hospital. We know 
that from experience in St. Louis. Many more 
advanced cases come to a cancer hospital. In 
the second place the method of classification 
of cases, of grouping, even when doctors say 
they are using the League of Nations classifica- 
tion, 1s not uniform in different institutions. 
My lymphadenectomy cases would be called 
Stage т according to the classification that 
has been usually employed by others. I call 
them Stage 11 because according to Heyman 
that is the proper terminology. 

It seems to me the value of contributions in 
regard to the treatment of cancer arises from 
comparison of work in the same institution. 
If you change your treatment, under a fixed 
control, with the same method of grouping 
cases, and if you find this change of method 
causes Improvement in your results, then you 
can say, if the cases are sufficient in number, 
that you have a definite improvement in tech- 
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nique; but to compare your results with other 
results in another institution means nothing 
at all. 


Dr. Fricke (closing). I have nothing special 
to add except that these rare carcinomas of the 
cervical stump have interested us a great deal 
at the Clinic and there are always one or two 
patients who stand out. Two come to mind, 
one had been subjected to a supráxdainal 
hysterectomy for fibroids two years previously 
and returned with a carcinoma, Grade 3, of the 
cervical stump which was classified as Stage 
inr. This was treated and she returned for re- 
examination from time to time and the diseased 
condition had entirely cleared up. 

In 1932 she came back with a totally different 
symptom and lesion. She then had an adeno- 
carcinoma, Grade 2, of the rectum. This we 
treated with radium only. It has cleared up and 
she has remained well. 

Another patient in another coincident group 
had been subjected to a chemical hysterectomy. 
This is the only case we included in which this 
type of operation had been performed. A year 
and a half later a carcinoma of the stump of 
the cervix developed. She was treated in 1930. 
The disease cleared up entirely and she was 
well, on frequent check-ups, for seven years or 
a little more than seven years. Then she re- 
turned with a massive recurrence or new growth. 
We treated her palliatively but she died a short 
time afterward. 


Dr. SrRAvss (closing). I would like to add a 
word to what Dr. Wehr brought out concerning 
the postpartum cases. The cases of carcinoma 
of the cervix noted in the puerperium out- 
number those discovered during pregnancy. 
They do not raise the same problems because 
the uterine cavity is empty and the life of the 
offspring does not come under consideration. 
Undoubtedly they should have been discovered 
during gestation. 

There are some cases reported in which 
supracervical hysterectomy was done and this 
was followed by irradiation of the stump. I 
think that is not good procedure as Dr. Fricke 
has just brought out. 

Dr. Pomeroy's case, which is in my paper, is 
very interesting from another viewpoint be- 
cause it has not been reported before. It was 
treated in 1936 with an idea of quickly procur- 
ing a condition that would permit thorough 
irradiation. The patient was only four and a 
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half months. pregnant and ag abdominal 
hysterectomy was done and the fetus removed. 
I think that is better than doing a supracervical 
hysterectomy. Then she had thorough, heavy 
roentgen irradiation followed by heavy radium 
therapy, intrauterine, a little less than 2,500 
mg-hr., and cervical treatment with radon 
seeds so that the treatment totaled almost 
5,000 mg-hr. She is well to date. 


Dr. Waterman (closing). I have been much 
interested in what Dr. Strauss has said about 
the treatment of cancer of the cervix compli- 
cated by pregnancy. We have in the last three 
or four years adopted a procedure somewhat 
similar to his. Where pregnancy has advanced 
four or five months and it does not seem ad- 
visable to wait for viability, we have been doing 
a hysterotomy high across the uterine fundus 
in order to keep the incision as far away from 
the cervix as possible. After removing the ovum 
the wound is closed and a ten day interval al- 
lowed for involution and healing to occur. It is 
then our practice to start treatment with deep 
roentgen therapy and radium according to our 
standard technique. This approach to the 
problem seem to us logical and we are going to 
see what can be done with it. 

What Dr. Taussig says about classification 
of cancer of the cervix by different clinics is 
undoubtedly true. It is difficult to have agree- 
ment as to the different groups or stages even 
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if a definite classification can be accepted by 
all. A classification, however, is useful in a 
given clinic where the work is done by one or 
two men who check each other and have learned 
to agree quite consistently. Here comparison 
of results in different methods or from year 
to year may be fairly accurate. We have 
adopted the Schmitz classification and have 
used it through the years. If our results in a 
given class with a certain method show im- 
provement over the results in the same class 
with a different method, we feel that some- 
thing has been accomplished. . 

Dr. Healy has spoken of the high percentage 
of early cases, i.e. Stage 1 and Stage и in our 
series. It is true that we have a rather large 
number of favorable cases. It is also true that 
we do not have an excessive number of very 
advanced cases, i.e. Stage 1v. I think this shows 
certainly that we are not increasing or imprd'- 
ing the Stage 111 good results by placing some 
of the favorable borderline Stage п cases in 
this group; nor have we improved the results 
in the Stage пі by placing some of the un- 
favorable borderline Stage 111 cases in the more 
advanced Stage 1v group. It will.be noted that 
our greatest improvement has been in. the 
Stage i cases. This is the significant point 
that we wish to bring out as showing the value 
of interstitial irradiation of the parametrium 
with long platinum needles. 
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TREATMENT OF POLYCYTHEMIA VERA BY ROENTGEN 
IRRADIATION OF THE ENTIRE BODY* 


By J. W. PIERSON, M.D. 
BALTIMORE, MARYLAND 


and 


C. D. SMITH, M.D. 


RICHMOND, VIRGINIA 


deer the earliest description of polycy- 
themia vera as a definite clinical entity, 
many different agents have been used in an 
effort to cure or control the disease. The 
most common are erythroblastic drugs, 
venesection, irradiation with radium or 
roentgen rays, oral administration of prep- 
arations of spleen, and gastric lavage. In 
this discussion we are principally con- 
cerned with the use of roentgen rays. 

Undoubtedly because of the almost uni- 
versal enlargement of the spleen in these 
cases, irradiation was first directed to this 
organ only, a practice which still persists in 
some localities. In 1916 Lüdin?^ first suc- 
cessfully irradiated the skeleton in addition 
to the spleen. His method consisted of us- 
ing numerous portals, one or more at each 
sitting, and this plan with various minor 
modifications is probably the most widely 
used approach today. Langer; in his irradi- 
ation directed toward the sympathetic 
nervous system, probably brought about 
the beneficial effects gained by the action of 
the roentgen rays on the vertebrae. 

In 1927 Teschendorf? reported the use of 
teleroentgen therapy. As a therapeutic 
agent in the diseases for which it was intro- 
duced, namely, leukemia, lymphosarcoma, 
and Hodgkin's disease, it probably is no 
better than regional irradiation, and some 
observers consider it contraindicated.? Sga- 
litzer?? began about this same time to treat 
polycythemia by Teschendorf’s method, 
and he obtained good results even in cases 
that had been refractory to regional irradi- 
ation. By 1936 Sgalitzer had treated 44 pa- 
tients, with good results in 42. 

One patient died before proper conclu- 


sions could be drawn, and one refused to 
complete the course of treatment. Sgalitzer 
felt, therefore, that he had benefited all the 
patients who had received adequate treat- 
ment. In one instance a patient remained 
well for three and a half vears, then had a 
recurrence, was treated again, and was well 
two years after the second course of treat- 
ment. Sgalitzer fails, however, to give pro- 
tocols or records of examinations of the pa- 
tients’ blood. 

Teleroentgen therapy was first exten- 
sively applied in this country by Heub- 
lein,® and like Teschendorf hjs cases con- 
sisted mainly of leukemia and Hodgkin's 
disease. Hunter,‘ in 1935, published com- 
plete accounts of two patients with polycy- 
themia vera who were treated by roentgen 
irradiation of the entire body. At that time 
the disease in both patients had been in re- 
mission for almost three years. One patient 
received only the initial series of treat- 
ment; the other received a second series at 
the end of one year, although the patient 
at the time was free from symptoms, and 
the blood picture was normal. At least one 
of Hunter's cases was reported in 1933 by 
Sanderson.” 

Since 1936 we have treated 5 patients 
with polycythemia by the method of roent- 
gen irradiation of the entire body. We have 
been unable to follow the course of one pa- 
tient, but we are reporting the other four in 
detail. 

Our method of treatment conforms, in 
general, to that outlined by Sgalitzer, San- 
derson, and Hunter. The patient is placed 
2 to 2.5 meters from the anode of the ther- 
apy tube, either in a chair or on a stretcher. Д 


* From the Department of Roentgenology, The Johns Hopkins Hospital, Baltimore, Md. 
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The patient faces the tube, with no lead 
protection of any kind. Thirty to 50 roent- 
gens are given at a treatment, and treat- 
ments are administered every day or every 
second day. This dosage is measured at the 
patient's distance and also calculated from 
the intensity at 50 cm. by the inverse 
square law. In one instance 1 mm. alumi- 
num only was used for filtration, but in all 
other instances 1 mm. aluminum and o.5 
mm. copper were used. The amount of fil- 
tration seemed to make no difference in the 
results. With т mm. aluminum and 0.5 mm. 
copper, 52 r were delivered in twenty min- 
utes at a distance of 215 cm. (200 kv. 
(peak), valve tube, half-wave rectification, 
Villard condenser circuit, half-value layer 
of o.5 mm. copper: 1). 


REPORT OF CASES 


Case 1 (JHH 65656). K. W., a white woman, 
aged thirty-four, was admitted to hospital for 
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the first time in October, 1935, complaining of 
headache, dizzy spells, and redness and numb- 
ness of her extremities. The family and past 
histories were noncontributory. As early as 
1933 her neighbors had commented on the red- 
ness of her hands and face. Her feet would be- 
come bluish when she was erect; she had occa- 
sional epistaxis; she would feel depressed and 
cry for no apparent reason; and the dizzy spells 
which occurred two or three times a week were 
not related to any particular activity. All her 
symptoms were becoming gradually worse at 
the time she was admitted. 

Physical examination revealed weight loss, 
florid skin on the face and neck and to a less de- 
gree on the body, exceptionally red lips, much 
lymphoid tissue in the pharynx, and a “beefy” 
red tongue. The spleen was tender and extend- 
ed 4 to § cm. below the costal margin. On ad 
mission the hemoglobin estimation was 144 per 
cent (21 gm.), the erythrocytes numbered 
7,900,000, and the leukocytes 10,900 per cu. 
mm. 
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Between October 22, and December 5, 1935, 
the patient received a total of 3.3 gm. phenyl- 
hydrazine, which she did not tolerate very well. 
Venesection was performed on December 12, 
and соо cc. of blood was removed. She was dis- 
charged unimproved. 

The patient returned to the hospital in July, 
1936, with essentially the same symptoms and 
findings as the vear before. During the interval 
there had been no relief from symptoms. The 
blood picture was as follows: hemoglobin esti- 
mation 130 per cent (21 gm.), erythrocyte 
count 7,500,000 and leukocyte count 19,000 per 
cu. mm. 

Roentgen therapy by irradiation of the entire 
body was instituted on August 25, 1936, and 
completed on September 12, the patient re- 
ceiving fourteen treatments of 52 r each. Chart 
1 shows that the leukocyte count dropped stead- 

«^ to 3,200 per cu. mm., but the erythrocyte 
count and hemoglobin remained the same. No 
record of her blood is available again until No- 
vember, 1936, at which time the erythrocyte 
count had dropped to 3,400,000 per cu. mm., 
and the leukocyte count had risen to 4,500 per 
cu. mm. The patient's progress since that time 
may be seen in the graph, and her physician 
states that she has been well since November, 
1936. 


Case 11 (JHH 107653). We obtained our first 
record of this patient, S. S., a white woman, 
aged sixty-four, from a physician she consulted 
in 1926. Her blood picture at that time was as 
follows: estimation of hemoglobin 153 per cent, 
erythrocyte count 7,736,000, and leukocyte 
count 8,350 per cu. mm. During the spring, 
summer, and autumn of that year she received 
roentgen therapy over her spleen. The erythro- 
cyte count remained essentially the same from 
May to December except for one recorded 
count of 3,000,000 in September. Shortly there- 
after she consulted another physician who ad- 
ministered phenylhydrazine to her. Unfortu- 
nately, only a partial record of the blood pic- 
ture is available until 1930. 

In May, 1930, the patient entered the hos- 
pital for the first time. Her family history was 
noncontributory. She complained of dizzy 
spells and headache which she had experienced 
intermittently for seven years. She had been 
nervous for five years, and immediately previ- 
ous to admission she had noticed palpitation 
and dyspnea on exertion. For one month before 
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admission she had по treatment with drugs, but 
she had been ‘taking 1 pound of spleen a day. 

Physical examination revealed a well de- 
veloped, obese woman with a remarkable brick 
red color of face, neck, mucous membranes, and 
nail beds. The tonsils were enlarged. Blood 
pressure was 140 systolic and go diastolic. Ex- 
amination of the blood resulted as follows: esti- 
mation of the hemoglobin 140 per cent (19.5 
gm.), erythrocyte count 7,990,000, and leuko- 
cyte count I 1,000 per cu. mm. 

From May 11 to 19, 1930, she received orally 
640 gm. of prepared spleen. On May 17 vene- 
section was performed, and 600 cc. of blood was 
removed. She was discharged unimproved. Be- 
tween May, 1930, and March, 1931, she was 
bled twice by her family physician and received 
1 pound of spleen daily for eight months. 

She was readmitted to the hospital in March, 
1931, with a blood picture as follows: estima- 
tion of hemoglobin 150 per cent, erythrocyte 
count 8,300,000, and leukocyte count 20,800 
per cu. mm. Symptoms and physical findings 
were essentially the same as the year before ex- 
cept that arteriosclerosis seemed more noticea- 
ble, and the patient was more nervous and un- 
stable emotionally. Blood pressure at that time 
was 175 systolic and 125 diastolic. During this 
visit she was given Fowler's solution, but its 
use was discontinued when she did not tolerate 
it well. Two venesections were performed, one 
of 700 cc. of blood and the other 1,000 cc. The 
patient was discharged in April without appre- 
ciable change in the blood picture. 

When she was admitted to hospital in May, 
1937, arteriosclerosis and mental confusion had 
increased. In addition, there was some pitting 
edema of the legs; the liver and spleen were 
each 4 cm. below the costal margins; the blood 
pressure was 260 systolic and 135 diastolic. 
Blood count was as follows: estimation of hemo- 
globin 135 per cent (19.5 gm.), erythrocyte 
count 8,500,000, and leukocyte count 26,500 
per cu. mm. 

The patient received roentgen therapy by 
irradiation of the entire body from May 18, 
1937, through June 2, during which time ten 
treatments of 34 r each were given. She was 
discharged to the care of her local physician. 
Chart 11 shows subsequent reports on the blood 
picture. A report on July 7, 1938, stated that 
the patient, although deteriorating mentally, 
wasmaintaining a low normal erythrocyte count 
and hemoglobin and a normal leukocyte count. 
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Case ш (JHH 116788). E. B., a white wom- 
an, aged fifty, was admitted to hospital in 1934 
with a diagnosis of uterine myoma. Theeryth- 
rocyte count was not recorded, but estima- 
tion of the hemoglobin was 82 per cent, and the 
leukocyte count was 9,200 per cu. mm. Hyste- 
rectomy was performed and after uneventful 
convalescence she was discharged without rec- 
ord of change in the blood picture. 

From 1934 to 1937 the patient was seen in 
various dispensaries, but no examinationsofthe 
blood were reported. On September 1, 1937, the 
patient was admitted to hospital, suffering from 
dizzy spells, fainting spells, and "paralytic at- 
tacks." She dated her illness from theanesthet- 
ic taken in 1934. In 1935 she experienced nerv- 
ous headaches, "tense" spells, choking sensa- 
tions, and loss of appetite, sleep, and work. 
About this time she spent seven weeks in the 
psychiatric institute, where she complained of 
burning sensations as if her blood were on fire. 
These attacks continued until hospital admis- 
sion in 1937. 


Physical examination revealed a well devel- 
oped woman whose face and extremities showed 
a distinct blush and whose tongue and mucous 
membranes were a deep red color. The spleen 
was § cm. and the liver 3 cm. below the costal 
margins. Peripheral arteriosclerosis was evi- 
dent. Examination of the blood showed a hemo- 
globin of 138 per cent (20 gm.), an erythrocyte 
count of 5,460,000, a leukocyte count of 13,240 
per cu. mm., and hematocrit of 58.5. 

Roentgen therapy by irradiation of the en- 
tire body was instituted September 8, 1937, and 
continued through October 4, the patient re- 
ceiving eleven treatments of 52 r each. On No- 
vember 10, 1937, she reported that she felt 
much better. The liver and spleen had dimin- 
ished in size. On December 12, two months 
after discharge from the hospital, the leukocyte 
count, which had dropped following treatment, 
was normal, and the hematocrit was reduced to 
АЕ. 

Several furuncles developed about the face, 
but cleared up without difficulty. On February 
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5, 1938, the liver and spleen were just barely 
palpable, and the blood count remained nor- 
mal. During April and May the patient suf- 
fered from recurrent furunculosis. The hemato- 
crit was 48.5 on May 6, 1938, and the leukocyte 
count was 8,450. On June 20, 1938, she had no 
complaint, and the furuncles seemed to be heal- 
ing. 


Case 1v (JHH 127372). J. B., a white wom- 
an, aged fifty, was admitted to hospital De- 
cember 8, 1937, complaining of weakness, pain 
in the left shoulder, headache, and some dizzi- 
ness. The family history was noncontributory. 
In the patient’s past history was a story of 
nervousness and emotional instability, for 
which she had been treated in the psychiatric 
institute. Beginning at the age of nineteen, she 
had been operated on many times, the last 

time in 1936. The blood count was found to be 
elevated at that time. For one year prior to her 
most recent admission to hospital she had no- 
ticed increasing weakness, fatigue, giddy spells, 
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and immediately prior to admission bluish spots 
on her extremities. 

Physical examination revealed a fairly obese 
woman with dusky red skin. The lips and mu- 
cous membranes were very red, and the sclerae 
were injected. The liver was 3 cm. and the spleen 
2 cm. below the costal margins. Several ecchy- 
moses were present on the left thigh. Blood 
count showed a hemoglobin of 140 per cent (21 
gm.), an erythrocyte count of 9,120,000, anda 
leukocyte count of 13,450 per cu. mm.; the 
hematocrit was 63. 

Roentgen therapy by irradiating the entire 
body was started December 21, 1937, and com- 
pleted January 5, 1938, the patient receiving 
ten treatments of 52 r each. She was discharged 
January 11, 1938, with a leukocyte count of 
8,240 per cu. mm., although other elements of 
the blood picture remained the same as at the 
time of admission. 

The patient was readmitted January 16 be- 
cause unfavorable conditions at home pre- 
vented proper control. She noticed that she was 
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losing hair over the frontal region ef her head. 
The hair subsequently became normal, and 
since there was no other loss of hair, the con- 
dition was assumed to be coincidental and not 
due to irradiation. The ecchymoses had disap- 
peared, and the platelet count, which was low 
when therapy was completed, had returned to 
normal. The blood changes came about slowly, 
but eventually showed definite improvement 
(Chart 111). The patient was seen last on. June 
23, 1938, at which time she was clinically in good 
condition, and the blood findings were normal. 


Several points which call for discussion 
have arisen during the treatment and sub- 
sequent course of our patients. The leuko- 
cyte level was found to be the most accu- 
rate measure for determining the amount 
of treatment to give in any one case. Daily 
leukocyte counts should be made and when 
the number per cubic millimeter drops be- 
low 4,000, treatment should be stopped. If 
this rule is followed, an overdose can be 
avoided. The leukocyte count continues to 
drop for a short time after cessation of 
treatment, but then gradually returns to 
normal. Our charts prove that hemoglobin 
determinations and erythrocyte counts are 
unnecessary during therapy, because no 
change is evident in these elements until 
one to two months after the patient has 
been treated. 

Objection has been raised about the la- 
tent period, that is the one to two months 
following therapy when erythrocytes, hemo- 
globin, and hematocrit remain high, while 
symptoms persist, and the use of phenyl- 
hydrazine and venesection during this pe- 
riod has been suggested. However, in some 
instances elevation of the leukocyte count 
follows use of phenylhydrazine.’ Anything 
which acts in such manner is dangerous 
when we remember that our index for ther- 
apy is the level of the leukocyte count. 
Venesection could be resorted to perhaps 
without danger, but the relief produced 
thereby is doubtful, and at best only tem- 
porary. We feel, therefore, that a short 
time of continuation of the symptoms is 
offset by the almost positive assurance of 
eventual relief. 
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Of the many methods used in treating 
patients with polycythemia, none seem to 
have produced so consistently the rather 
positive and prolonged relief from symp- 
toms as that which has been gained from 
adequate roentgen therapy of the entire 
body in our cases and in those of Sgalitzer, 
Hunter, and Gilbert.? It is true that one of 
our patients (Case 11) is degenerating 
mentally, but it is also true that polycy- 
themia was diagnosed in her case and that 
she was treated by other methods for 
eleven years before receiving roentgen 
therapy of the entire body. Possibly her 
present condition might have been averted 
had the polycythemia been arrested earlier. 
The other 3 patients, 2 of whom (Cases 111 
and 1v) possessed mild mental disturbances. 
are certainly improved at the present time. 

How long does remission last? The length 
of time will probably vary with the in- 
dividual. In those cases reported here 
there has been no recurrence in twenty- 
three, fourteen, ten, and seven months re- 
spectively, and should signs or symptoms 
return to any one of them now, repetition 
of roentgen therapy of the entire body, from 
the standpoint of dosage, is not contrain- 
dicated. 

This series of cases is too small for us to 
draw conclusions. We consider it important, 
however, to present our results and to cor- 
roborate the findings of the few other au- 
thors on this subject, namely, that roent- 
gen therapy applied to the entire body at 
each seance is the most effective method to 
date for producing prolonged remission of 
polycythemia vera. 


The authors wish to express their appreciation to 
Dr. Sarah M. Peyton of Crisfield, Maryland, for her 
very helpful coóperation in following two of the 
cases reported here. 
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OSTEOMYELITIS OE THE OCCIPITAL BONE COMPLI- 
CATING THE ROENTGEN TREATMENT OF A 
NASOPHARYNGEAL LYMPHOSARCOMA 


By HENRY POTOZKY,* M.D., and JACOB R. FREID, M.D. 


NEW YORK CITY 


HE occurrence of neurological or 

meningitic symptoms in the presence 
of a nasopharyngeal neoplasm is generally 
indicative of erosion of the base of the skull 
with invasion of intracranial contents by 
tumor or secondary infection. Such a phe- 
nomenon is particularly common in the 
evolution of the epitheliomas of the naso- 
pharynx. As Furstenberg! has stated, these 
tumors have an irresistible tendency to 
grow upwards and invade bone, even when 
the primary tumor is very small. Thus, it is 
not infrequent for the lympho-epitheliomas 
to manifest themselves initially by symp- 
toms referable to invasion of structures at 
the base of the brain (basilar syndrome). 
This syndrome has been studied par- 
ticularly by the neurologists (Woltman,? 
Needles’). The adenocarcinomas of the 
nasopharynx, which are usually slow- 
growing tumors, will erode the base of the 
skull late in the course of the disease when 
they have attained considerable size. 

In contrast to the carcinomas, it is ex- 
tremely rare for the lymphosarcomas to 
erode the bony confines of the nasopharynx. 
Neurological complications of the naso- 
pharyngeal lymphosarcomas presenting the 
picture of a basilar syndrome have been re- 
ported. Thus 4 such cases were present in 
Woltman’s series and he collected at least 
10 more from the literature. However, in 
none of these cases were postmortem ex- 
aminations performed and the exact mode 
of invasion of the nervous system was not 
elucidated. It is possible that the structures 
at the base of the brain were involved, not 
by erosion of the tumor through bone but 
by spread of tumor along cranial nerves and 
extension into cranial foramina. 

The invasive powers of these tumors, 
with respect to the surrounding bone, is in 


inverse relationship to their radiosensitiv- 
ity. Thus, the lymphosarcomas arising 
from the pharyngeal tonsils are very radio- 
sensitive and may be totally destroyed in a 
high percentage of cases. Jutras! reports 
that 89 per cent of the pharyngeal* lympho- 
sarcomas treated at the Radium Institute 
of Paris were permanently destroyed at 
their site of origin. The tendency to early 
and widespread dissemination was re- 
sponsible for the eventual low five year æ 
survival rate (25 per cent). Among New, 
Broders and Childrey’s series of naso- 
pharyngeal tumors, there were 15 lympho- 
sarcomas. Four of these patients are alive 
after seventy-five months. In contrast to 
these results, the epitheliomas of the naso- 
pharynx are very difficult to eradicate 
locally with radiation therapy and death is 
usually due to failure to control the pri- 
mary site of disease. 

In the case to be reported, a neurological 
and meningitic syndrome determined a 
fatal outcome during the course of treat- 
ment of a nasopharyngeal lymphosarcoma. 
One was forced to conclude that, despite 
adequate therapy, the tumor had continued 
to grow and had invaded the base of the 
skull, a difficult series of assumptions in 
face of the histological type of tumor under 
consideration. Postmortem examination re- 
vealed a totallv different explanation for 
the chain of events leading to the patient's 
death. 


CASE REPORTT 


S. S. (No. 28747), aged sixty, admitted to 
Montefiore Hospital November 11, 1937, with 


* This includes tumors arising from the nasopharynx, tonsil 
and base of the tongue. 

T Our thanks are due to Dr. A. A. Schwartz who referred this 
patient for radiation therapy and with whose permission it is 
being reported. 


* Sigmund M. Lehman Fellow in Radiotherapy, Montefiore Hospital, New York. 
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a three months' history of increasing tinnitus, 
at first left sided and subsequently bilateral. 
During the four weeks preceding admission, 
tinnitus was replaced by deafness, which was 
more marked on the right. In addition, patient 
complained of dysphagia and severe headaches 
of a generalized character. Moderate nasal ob- 
struction was present. 

Positive findings on physical examination 
were limited to the nasopharynx, which was 
almost completely obliterated by a firm, edem- 
atous mass, most voluminous on the right and 
appearing to originate from the right pharyn- 
geal wall. The mass was visible only on pos- 
terior rhinoscopy. It did not invade the nasal 
fossae. There was no cervical or remote adenop- 
athy. Chest was negative. 

Radiotherapy was started on November 1, 
1937. Two large lateral fields (14X13 cm.), in- 
cluding the primary tumor and its lymphatic 
drainage, were treated. In the course of six 
weeks, patient received 2,300 r (measured in 
air) to each field. Factors were 200 kv., filter 1 
mm. Cu and 4 mm. Al, target-skin distance 80 
cm.; daily dose, from 150-200 r. The tumor 





Fic. 1. Histology of tumor. Lymphosarcoma of 
reticulum cell type. Cells are stellate-shaped with 
cystoplasmic reticulum. X480. 
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regressed satisfactorily under treatment. How- 
ever, a necrotic ulceration developed in the tu- 
mor, probably starting at the site of biopsy 
(Fig. 1). Deafness became worse during therapy 
and headaches also became more marked. 
There was a severe epithelitis starting on the 
uvula on the fifth day of treatment and reach- 
ing a maximum on the seventeenth day. The 
soft palate, pillars and pharyngeal wall were 
also involved. 


Sphenoid sinuses 


Basilar portion 
of occipital bone 


Area of necrosis 





Necrotic mass in region 
of pharyngeal tonsil 


Soft palate . 


Fic. 2. Mid-sagittal section showing necrotic mass 
in region of pharyngeal tonsil as seen at autopsv. 


Two days before the completion of treatment 
a paralysis of the left half of the tongue was 
noted. Headaches were becoming worse, es- 
peciaily in. the right temporoparietal region. 
Four days later, the patient suddenly had a 
severe chill, became stuporous and cyanotic. 
The chill lasted for fifteen minutes and stupor 
for half an hour. Temperature rose to 105.5? F. 
The next day there were definite signs of a 
meningitis, bilateral. Kernig's sign, stiff neck 
and Cheyne-Stokes respiration. Lumbar punc- 
ture revealed an initial pressure of 280 mm. of 
water, fluid was turbid, cell count 780 leuko- 
cytes with a predominance of lymphocytes. No 
organisms were present on smear or culture of 
the spinal fluid. 

Signs improved in the course of the next day 
and spinal tap now showed normal pressure, 
only 260 cells, lymphocytes and no organisms. 
Unfortunately, the patient showed signs of a 
lobar pneumonia at this time and died Decem- 
ber 13, 1937, from the pulmonary complication. 

Postmortem Examination. Except for the 
lungs, which showed a confluent bronchopneu- 
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monia involving the entire left loyer lobe, the 
positive findings were limited to the nasophar- 
ynx and adjoining structures. Overlying the 
region of the right pharyngeal tonsil, there was 
a necrotic hemorrhagic mass about 2 inches in 
diameter. A zone of necrosis of pharyngeal mu- 
cosa surrounded this area. The mass extended 
posteriorly to involve the right hypoglossal 
foramen. In a mid-sagittal section going 
through the sphenoid bone and basilar portion 
of the occipital bone, it was seen to. be entirely 
extraperiosteal with no evidence of contiguous 
bone erosion or destruction. The bone marrow 
in the region of the occipital bone surrounding 
the foramen magnum was hemorrhagic and 
necrotic (Fig. 2). This process was seen to con- 
tinue into the right basilar portion of the occip- 
ital bone and for a small area into the petrous 
portion of the temporal bone. The cortex of the 
bone was thinned out in areas but at no point 
was perforated. The dura, arachnoid and brain 
showed no gross abnormalities. 

Microscopic. The soft tissue mass in the naso- 
pharynx was necrotic fibrous tissue, infiltrated 
with inflammatory cells. There was no tumor 
present. The adjacent bone showed a diffuse 
osteomyelitis. There was no evidence of tumor 
invasion of bone. 


DISCUSSION 


The sequence of events in this case can 
be visualized as follows: Following irradia- 
tion, an already ulcerated and infected 
tumor underwent necrosis. The infection 
reached the adjacent bone marrow, prob- 
ably through perforating lymphatics. This, 
added to damage inflicted by irradiation 
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of the bone, resulted in an acute, rather ful- 
minating osteomvelitis with blood stream 
invasion. The meningeal syndrome was 
probably a sympathetic meningitis due to 
the presence of a contiguous suppurative 
focus and not a bacterial meningitis. The 
tumor had been completely destroyed by 
irradiation. Death was directly due to 
pneumonia. 


SUMMARY 


A patient with a nasopharyngeal lym- 
phosarcoma presented a meningitis syn- 
drome during the course of roentgen 
therapy. At postmortem examination this 
was found to be due to an osteomyelitis of 
the basilar portion of the occipital bone and 
not to tumor extension through the base of, 
the skull, as might have been expected. 
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EXANTHEM COMPLICATING NEQPLASTIC DISEASE* 
ITS IDENTICAL OCCURRENCE IN FOUR CASES OF CARCINOMA 


By LEO LOEWE, M.D., Attending Physician, and 
MORTIMER R. CAMIEL, M.D., Radium Technicist 
Brooklyn Cancer Institute of the Kings County Hospital 
BROOKLYN, NEW YORK 


KIN reactions are expected locally as a 

response to roentgen therapy. General- 
ized skin reactions are unexpected and 
rare. 

Arzt and Fuhs,! after treating circum- 
scribed areas of skin, occasionally noted a 
generalized, rapidly fading, scarlatiniform 
or fine papular rash associated with py- 
rexia. This was believed to be a toxic mani- 
festation due to the absorption of cellular 
decomposition products caused by the 
roentgen rays. Enfield? described a rare 
roentgen toxic erythema which he thought 
was unquestionably due to the roentgen 
ray. He recorded 3 cases in which the rash 
was generalized, resembled scarlet fever 
and was accompanied by a febrile reaction 
lasting several days with temperature as 
high as 104° F. Pardo Castelló? reported 4 
cases of disseminated eruptions of the skin 
occurring after high voltage roentgen ther- 
apy. The patients had generalized symp- 
toms consistingof malaise, nausea and vom- 
iting, and slight elevation of temperature. 
Several days later 2 of the patients showed 
a morbilliform eruption; one showed dis- 
seminated areas of erythema, resembling 
erythema multiforme, and the other had 
large edematous papules on the trunk, neck 
and extremities, resembling the lesions of 
chickenpox in their initial stage. Subjective 
sensations were absent except for slight 
pruritus. The rash disappeared spontane- 
ously except in the erythema multiforme 
cases where it lasted three weeks and grad- 
ually faded. Kautzky? stated that ex- 
posure to roentgen rays may provoke skin 
eruptions in patients with hyperthyroid- 
ism, psoriasis, and syphilis. He portrayed 
local reactions in 3 patients and a general- 
ized urticarial reaction in one treated for 


hyperthyroidism. He thought the reaction 
might be similar to skin sensitization re- 
sulting from barbiturate administration. 
MacKee* has seen skin reactions of the 
infectious eczematoid dermatitis type oc- 
curring beyond the local area being treated. 
Uhlmann" suggested that a generalized 
exanthem might develop after irradiation 
but doubted that such exanthems were 
caused by the roentgen ray per se. In 
twelve years of active practice he has never 
seen a true roentgen exanthem. In all cases 
coming under his observation, either an ac- 
cidental concurrent septic exanthem or a 
suddenly developing erythroderma in pso- 
riasis was demonstrated. He reported a case 
of a patient receiving radiation therapy to 
the pelvis for a uterine cancer who devel- 
oped a scarlatiniform rash from head to 
feet, with swelling of the eyelids and ankle 
edema. The patient's condition was poor. 
A diagnosis of a generalized roentgen exan- 
them had been made. However, the pa- 
tient was found to be taking at least eight 
tablets daily of a barbiturate preparation 
(optalidon plus sandopta). Four days after 
this was discontinued the skin reaction re- 
gressed. He admitted the possibility of a 
true roentgen exanthem but believed a 
summation effect between the barbiturates 
and the therapy a more plausible cause. 
Trostler? felt that barbiturates may sen- 
sitize the skin to radiation therapy. He 
stated that many commonly used sedatives 
such as sulphanol, luminal, and other bar- 
bituric acid derivatives produce porphyri- 
nemia and porphyrinuria with resultant 
sensitization to light and radiation. He saw 
3 cases in which severe local reactions, ap- 
parently roentgen erythema, occurred. He 
concluded that the cutaneous response was 


* From the Brooklyn Cancer Institute of the Kings County Hospital, Brooklyn, N. Y. 
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due to the concomitant use of berbiturates. 
In another communication" he referred to 
Uhlmann's case mentioned above, and 
pointed out that the barbiturates taken by 
the patient caused a porphyrinemia and 
porphyrinuria. He explained the rash on 
this basis. 

However, the porphyrins produce a def- 
inite syndrome which has not been demon- 
strated in Uhlmann's or Trostler's cases. 
Mason, Courville and Ziskind? stated that 
in every case of hematoporphyria acuta 
toxica reported up to 1933, the symptoms 
followed long continued abuse of sulpha- 
nol, trianol, and possibly veronal. As a rule, 
the drug had been taken in daily doses of at 
least a gram for fully a year before symp- 
toms appeared. Manifestations of the dis- 
ease have never been reported in acute in- 
toxications with any of these drugs. Kap- 
lan”? has never observed any rashes similar 
to those reported by Uhlmann and by 
Trostler although he has frequently given 
barbiturates to patients receiving radiation 
therapy. Richards and Peters* and Popp 
and Binger? gave barbiturates in order to 
diminish radiation sickness. They observed 
no rashes although other evidences of idio- 
syncrasy were evident in one patient. 

It is difficult to determine from this re- 
view of the literature whether a uniform 
clinical syndrome with a common etiology 
has been described. Our own experience 
with 4 essentially similar cases of exanthem 
occurring after radiation therapy would 
seem to indicate that we are dealing with a 
hitherto undescribed entity, having an 
identical etiology. We present them in or- 
der to stimulate further reports and efforts 
to elucidate the precise causative factors. 


REPORT OF CASES 


Case 1. A white male, aged sixty, was ad- 
mitted to the Brooklyn Cancer Institute of 
the Kings County Hospital on November 11, 
1937, with a proved diagnosis of squamous cell 
carcinoma of the tongue and submaxillary me- 
tastases. His family and past history was ir- 
relevant except for asthma of five years’ 
duration. A 3 cm. indurated lesion, surrounded 
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by a few leukoplakic spots, was present on 
the left side of the tongue. A small hard gland 
was felt in the left submaxillary region. Phys- 
ical examination was otherwise negative. The 
Kline test was negative. Urine examination was 
normal. Blood count: hemoglobin, 70 per cent; 
red blood cells, 4.78 million; white blood cells, 
5,600, with 76 per cent polymorphonuclears, 
24 per cent lymphocytes and no eosinophiles. 

On November 18, 1937, ten 2 mg. radium 
needles were inserted and 2,000 mg-hr. of 
radium given. On November 26, radiation 
therapy was started via one anterior, one lateral 
and one posterior 6X8 cm. portal which in- 
cluded jaw and neck. Two hundred roentgens 
were given daily through each portal with 200 
kv., 20 ma., so cm. skin target distance and 
2mm. Cu plus 1 mm. Al filter as factors. On 
December 8, when he had received 1,600 r 
anteriorly and posteriorly and 1,800 r laterally, 
the skin erythema was so severe as to preclude 
further therapy through these portals. On 
December 9, intraoral cone therapy was started 
and patient had received 1,400 r by December 
16 when treatment was discontinued. 

On December 20, 1937, he complained of 
stuffed nose, pain in eyes, and pain and burn- 
ing in mouth. This is taken as the first day of 
his current illness. On the third day he com- 
plained of pain in the throat. On the sixth day 
his temperature rose to 101.2° and two days 
later to 102.6? F. He was acutely ill. At this 
time a generalized erythematopapular rash 
was noted for the first time. It was present on 
the neck, trunk, scrotum and extremities, in- 
cluding palms and soles. There was a tender 
erythema on the face extending beyond the 
portals exposed to roentgen radiation. The eye- 
lids, bridge of nose and circumoral region were 
involved. There was a bilateral conjunctivitis. 
The lesions resembled erysipelas. The mucous 
membranes of the mouth, throat and nose were 
extensively involved in a membranous ulcera- 
tive process which extended beyond the area 
treated and was of greater severity than could 
be expected from a radiation response. Indeed 
it was so severe as to be thought diphtheritic. 
His temperature fluctuated irregularly between 
99 and 104° F. The face lesions became vesicu- 
lar, bullous, hemorrhagic and, six days later, 
crusted. The body lesions became more in- 
tense for about three days, remained stationary 
for a short time and then began slowly to re- 
cede. However, the patient continued to be 
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acutely ill. Blood culture on the twelfth day 
was negative. Throat cultures taken on the 
same day showed no diphtheria or Vincent’s 
organisms. Staphylococcus albus and aureus 
were present. On the seventeenth day, the 
throat revealed the same organisms. On the 
nineteenth day the throat culture showed 
Streptococcus anhaemolyticus and Staphylococ- 
cus albus. A culture taken from beneath a 
crusted lesion on the neck showed S/apAy/o- 
coccus albus and aureus and diphtheroids. Cul- 
tures taken from intradermal region of skin 
lesions were negative. Blood count taken on 
the eighteenth day showed 3.6 million red 
blood cells, 11,800 white blood cells, with 42 
per cent polymorphonuclears, 2 per cent baso- 
philes, 43 per cent eosinophiles and 13 per cent 
lymphocytes. Chest roentgenogram taken the 
same day was negative. 

On the twenty-second day of illness, two 
weeks after their appearance, the face lesions 
had crusted and fallen off and the skin lesions 
were almost invisible. Because the patient had 
been receiving at least a grain and a half of 
phenobarbital almost daily since admission, 
this was considered as a possible etiological 
factor. However, the rash faded although the 
barbiturates had been continued. The clinical 
course also spoke against barbiturate poison- 
ing. The patient continued to be critically ill 
and on the twenty-first day his temperature 
began to spike, rising to 105? F., on four days. 
His skin condition had almost entirely disap- 
peared and it was felt that a complication had 
developed. Blood cultures taken, anaerobically 
and aerobically, on the twenty-second, twenty- 
fifth, twenty-sixth and thirty-first days were 
all negative. Widal test done on the twenty- 
third day was likewise negative. Urine, nega- 
tive on the twenty-first day, had occasional 
white blood cells on the twenty-second day. 
'The blood count on the twenty-fourth day 
showed hemoglobin, 51 per cent; red blood cells, 
3.04 million; white blood cells, 12,650, with 63 
per cent polymorphonuclears, 1 per cent baso- 
philes, 18 per cent eosinophiles, 2 per cent 
monocytes and 16 per cent lymphocytes. Re- 
peat blood count on the thirtieth day disclosed 
hemoglobin, £3 per cent; red blood cells, 3.15 
million; white blood cells, 9,350, with 85 per 
cent polymorphonuclears, 3 per cent staff cells, 
1 per cent eosinophiles, 1 per cent monocytes 
and то per cent lymphocytes. On the thirty- 
second day his blood chemistry was urea 
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nitrogen 12.72 mg., creatinine I. 5 mg. and sugar 
111 mg. per тоо cc. of blood. During the time 
his temperature was spiking, he developed a 
cough and became irrational. It was felt that 
he had bronchopneumonia. In spite of all sup- 
portive efforts, including a blood transfusion 
on the twenty-eighth day, the patient died 
thirty-five days after onset of illness. Autopsy 
was not obtained. 


Case 11. M. C., a white female, aged forty- 
eight, entered the hospital on December 7, 
1937, with a proved diagnosis of transitional 
cell carcinoma of the pharynx with bilateral 
cervical gland and possible right petrous bone 
metastases. Her family and past history was 
irrelevant. Between August, 1935, and Sep- 
tember, 1937, she had received elsewhere a 
total of 15,400 r with varying factors to various 
portals about the neck and pharynx, especially 
on the right. Included, were 1,000 r given intra- 
orally during June, 1937. 

Her skin was deeply pigmented over the 
right cervical region. A 2 cm., hard, fixed gland 
was found under indurated skin in the region 
of the lower portion of the sternomastoid. Firm, 
deep cervical glands were palpable on the left 
side. The pharynx showed no gross neoplastic 
masses but contained a large amount of mucus. 
She had a bilateral horizontal nystagmus and 
nerve deafness of the right ear. Physical ex- 
amination was otherwise negative. Her blood 
count before admission was hemoglobin, 86 
per cent; red blood cells, 4.15 million; white 
blood cells, 5,750, with 68 per cent poly- 
morphonuclears, 32 per cent lymphocytes and 
no eosinophiles. The Kline test was doubtfully 
positive. Urine examination on admission 
showed occasional red blood cells but next day 
was negative. On December 11, 1937, the right 
petrous bone was exposed but no metastases 
were found. She recovered uneventfully except 
for a herpes labialis. 

On January 1, 1938, she complained of nasal 
congestion, bloody, mucoid nasal discharge and 
postnasal drip for which ephedrine drops were 
prescribed. This is called the onset and first 
day of illness. Between January 3 and 8 she 
received therapy to her left cervical metastases, 
through one anterolateral and one posterior 
portal. Factors were: 200 r daily through 6X8 
cm. portal; 200 kv., 20 ma., so cm. skin target 
distance, 2 mm. Cu, 1 mm. Al filter. During 
this time, 1,200 r had been given through each 
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portal. The blood count taken on January 4, 
showed hemoglobin, 60 per cent; red blood cells, 
4.05 million; white blood cells, 3,600, with 73 
per cent polymorphonuclears, 4 per cent mono- 
cytes, and 23 per cent lymphocytes. She com- 
plained of headache and nausea. On the sixth 
day she had a sore throat. On the eighth day 
she was acutely ill and a patchy, macular 
dermatitis was noticed on cheeks, nose and 
lips, well beyond the treated area. The mucous 
membrane of the mouth, nose and throat re- 
sembled a severe Vincent's infection. Next day 
her temperature rose to 102.8? F. On the elev- 
enth day the face rash had become maculo- 
papular but was limited to face and neck. The 
left ear was swollen and glazed and resembled 
erysipelas. The mucous membranes showed oval 
lesions 1 cm. in diameter, with a gray mem- 
branous necrotic surface surrounded by a small 
area of erythema. No Vincent's organisms were 
present. Neosalvarsan injections did not im- 
prove the condition. Throat cultures revealed 
Staphylococcus albus and Streptococcus haemo- 
/yticus. Urine examination was negative. Blood 
count showed hemoglobin, 62 per cent; red 
blood cells, 354 million; white blood cells, 
5,000, with 64 per cent polymorphonuclears, 1 
per cent staff cells, 2 per cent monocytes, 7 per 
cent eosinophiles, and 26 per cent lymphocytes. 
Because the patient had been given between 
15 and 3 grains of phenobarbital almost daily 
since admission this drug was held responsible 
and was discontinued. Apparently, however, 
this did not vary the course of the disease. Her 
temperature continued to range between 100 
and 102° F. By the thirteenth day the face 
lesion had become confluent. The leukocyte 
count was 6,500, with 78 per cent poly- 
morphonuclears, 2 per cent monocytes, § per 
cent eosinophiles and 15 per cent lymphocytes. 
The next day her temperature rose to 103? F. 
Millet to pea-sized, discrete, sparsely dis- 
tributed, dark red, maculopapular lesions were 
noted on the arms, dorsum of hands, abdomen, 
back and legs. Blood culture was negative 
aerobically and anerobically. Throat cultures 
revealed Staphylococcus albus and Streptococcus 
non-haemolyticus. Urine showed an occasional 
leukocyte and red blood cell. The confluent 
lesions on the face became vesicular on the 
sixteenth day. Following this they became bul- 
lous, hemorrhagic and began to crust two days 
later. Biopsy of a lesion on the forearm re- 
vealed a surface lining epithelium which was 
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histologically normal. The underlying corium 
presented some edema and a scant perivascular 
infiltrate of lymphocytes and occasional poly- 
morphonuclears. The lesion was felt to be 
nonspecific. The leukocytes on that day were 
7,950 with 77 per cent polymorphonuclears, 2 
per cent monocytes, 2 per cent eosinophiles 
and 19 per cent lymphocytes. The temperature 
had begun to recede by lysis. When it rose 
again from 98? to 101? F. on the nineteenth 
day, the blood culture was repeated and found 
negative aerobically and anaerobically. The 
urine showed an occasional leukocyte and red 
blood cell. The Kline test was repeated and 
found negative. 

The temperature fell steadily thereafter and 
by the twenty-third day had been between 98 
and 99° F. for two days. The crusts had dried 
and fallen off the face, the body lesions faded, 
and the mouth lesions improved. She was dis- 
charged on the thirty-second day. 


Case їп. А. F., white male, aged seventy- 
eight, with a proved diagnosis of squamous cell 
carcinoma of the cheek and cervical metastases, 
was admitted to the Brooklyn Cancer Institute 
of the Kings County Hospital on February 9, 
1938. His family history was irrelevant. His 
past history included erysipelas of the face 
thirty-five years prior to admission. His left 
cheek was indurated externally and disclosed 
an extensive néoplastic growth internally 
which covered the entire buccal area. In the 
left submaxillary region was a marble-sized 
hard, fixed gland. Physical examination was 
otherwise negative. Blood count on February 
11, 1938, was hemoglobin, 75 per cent; red 
blood cells, 3.9 million; white blood cells, 
g,800, with 7o per cent polymorphonuclears, 
2 per cent monocytes, no eosinophiles and 28 
per cent lymphocytes. Urine examination was 
negative. Wassermann and Kline tests were 
negative. 

Between February то and March 11, 1938, 
he received 2,000 r to each of three portals 
crossfiring the left cheek, as well as one intra- 
oral portal of 2,000 r. The factors previously 
employed were used here. On March 1, 1938, 
radiation reaction was first noticed on the 
mucous membrane and skin. On March 9, the 
onset day of his present illness, he first com- 
plained of soreness, pain in the mouth and 
sneezing. On March 13 an extensive, general- 
ized, membranous, ulcerative buccal eruption 
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resembling the two previous cases was seen. 
His urine showed a г plus albumin and an 
occasional leukocyte and red blood cell. His 
temperature was 101.6? F. On March 18, the 
tenth day of his illness, it was noted that the 
patient developed an erysipeloid eruption, ex- 
tending considerably beyond the area exposed 
to radiation therapy. Both sides of his face, 
especially the left, were involved. He had a 
bilateral conjunctivitis. His temperature was 
101.8? F., and multiple, discrete, small macules, 
dull red in color, appeared on both forearms 
and hands and a few on the chest, abdomen and 
legs. Until the eleventh day of illness he had 
received, almost daily, small amounts of pheno- 
barbital. This was discontinued but the con- 
dition, nevertheless, progressed. The rash on 
the face progressed similarly to Cases 1 and 11, 
becoming confluent, vesicular, bullous, hemor- 
* rhagic and crusted by the seventeenth day of 
illness (Figs. 1, 2, and 3). The macules on 
the arms, chest, back and legs increased in in- 
tensity for several days and then gradually 
receded. There were no Vincent’s organisms 
isolated from the mouth. On the thirteenth Fic. 2. Case ти. Note confluent, vesicular, hemor- 
rhagic, crusted lesion of cheek amd glazed appear- 
ance of ear. 





day, Wassermann and Kline tests were repeated 
and found negative. Blood chemistry was 
normal. His urine on the following day con- 
tained 2 plus albumin with an occasional 
leukocyte and red blood cell. 

On the sixteenth day of illness the aerobic 
and anaerobic blood cultures were negative. 
Staphylococcus aureus and diphtheroid bac- 
teria were isolated from the left side of his 
mouth and Staphylococcus albus and diph- 
theroids from the right side. Cultures of a 
cutaneous lesion on the chest yielded Staphy/o- 
coccus albus and aureus and Streptococcus non- 
haemolyticus. Widal examination was negative 
on the next day. Biopsy of a maculopapule on 
the right arm was performed and histopatho- 
logical study showed an intact lining epi- 
thelium with a moderately edematous under- 
lying corium and a perivascular lymphocytic 
infiltration. There was a moderate increase in 
fixed tissue cells. The diagnosis was nonspecific 
dermatitis. By the twentieth day of illness the 
face lesions had crusted and the body lesions 





Fic. 1. Case 111. Squamous cell carcinoma of buccal | к 
aspect of cheek, sixteenth day of exanthem. Note had almost completely vanished. The blood 


pronounced reaction about eyelids which were Count was hemoglobin, 72 per cent; red blood 
not subjected to radiation therapy. cells, 3.64 million; white blood cells, 10,400, 





Fic. 3. Case 11. The generalized character of macu- 
lopapular exanthem 1s well demonstrated. In areas 
the lesions have coalesced. 


with 72 per cent polymorphonuclears, 1 per 
cent monocytes, 4 per cent eosinophiles, and 
23 per cent lymphocytes. Several lesions on 
the extremities were severely excoriated due to 
itching. These became secondarily infected. His 
temperature fell by lysis concurrently with the 
fading of his skin lesions and he appeared to 
be recovering from his initial acute exanthem. 
However, it so completely exhausted him that 
he developed a bronchopneumonia to which he 
succumbed on the twenty-fourth day. 

Necropsy by Dr. H. Bolker revealed the 
following pertinent findings: 
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Gross: The skin of the left side of the face, 
ear and neck is discolored purple and covered 
by fine flaky scales. One area 2X1 cm. on the 
left cheek is covered by a somewhat thicker 
brownish scale. The scaling appearance is 
rather prominent in the folds of the left neck. 
The ocular conjunctiva on the left is covered 
by a milky mucoid material. The conjunctival 
vessels are congested. The cornea shows no 
changes. The lips, mouth, tongue and pharynx 
are covered with a dirty mucoid material. In 
the left buccal mucous membrane is an ir- 
regular indurated neoplastic area. On the outer 
aspect of the left arm 6 cm. above the elbow is 
an ulcer 2 cm. in diameter which extends 
through the skin, reaching the underlying 
muscle; its base is covered by a greenish, 
necrotic material. There is a reddish area I cm. 
in diameter covered by a fresh crust on the 
dorsum of the left hand. Several similar areas 
are found on the right hand, wrist and forearm. 
There is a suggestion of a macular rash barely 
wall. Recent 
excoriations are present on the left chin, one 
in its mid-portion 3 inches in length and one 


visible on the anterior chest 


in its lower third 3 inch in length. A diffuse 
bronchopneumonic process is present in both 
lungs. Remainder of gross necropsy findings are 
irrelevant. 

Microscopic examination: 

Mouth lesion: A portion of the section is 
lined by histologically normal stratified squa- 
mous epithelium, infiltrated with occasional 
polymorphonuclear leukocytes. The lining is 
absent in one area, the base of which is a 
necrotic, purulent layer. The underlying tissue 
contains numerous, thin-walled, dilated and 
congested capillaries, a heavy infiltrate of 
plasma cells, lymphocytes and polymorphonu- 
clear cells and sheets of invading neoplastic 
cells of the prickle cell type undergoing degen- 
eration. Numerous small areas of keratiniza- 
tion are definable. There is invasion into the 
muscular layer, the muscle bundles under- 
going degeneration. Large numbers of foreign 
body giant cells are present in the tumor areas. 

Oral mucosa: Sections through the adjacent 
oral mucosa are lined by epithelium, showing 
degenerative changes. The underlying tissue is 
granulation in type. 

Skin lesions: АП the lesions present a similar 
picture, more or less marked in different areas. 
The surface epithelium is undergoing degenera- 
tion to varying degree and is covered by a 


e 
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parakeratotic layer, heavily infiltrated with 
polymorphonuclear leukocytes. The underlying 
stroma is edematous, contains numerous, thin- 
walled, congested capillaries and a leukocytic 
infiltrate, chiefly perivascular, of the poly- 
morphonuclear and plasma cell varieties. The 
inflammatory picture is particularly marked in 
the sections from the left arm, where the 
deeper layers of the corium and the subcutane- 
ous fatty tissue are the seat of large collections 
of polymorphonuclear leukocytes, forming 
localized abscesses. The inflammatory reaction 
extends into the fatty tissue over wide areas. 
Similar smaller abscesses are found in the 
lesions of the left hand. Here the entire epi- 
dermis has been replaced by a necrotic layer. 
Giemsa and Gram stains show the presence of 
numerous Gram-positive cocci in pairs of short 
chains in the corium of many of the sections 
(Figs. 4 and 5). 

Lungs: There is moderate subpleural anthra- 
cosis. Groups of alveolar spaces have their 
lumina crowded with polymorphonuclear leu- 
kocytes. The corresponding alveolar walls are 
widened due to capillary congestion. Many of 
the remaining alveolar spaces are emphysema- 
tous. The bronchial lining epithelium is well 
preserved, the lumina occasionally containing 
polymorphonuclears. 


Case ту. M.S., white female, aged seventy- 
five, entered the hospital on March 16, 1938, 
with a proved diagnosis of squamous cell car- 
cinoma of the hard palate. Her family and past 
history was irrelevant. On the right anterior 





Fic. 4. Case 111. Photomicrograph of section of skin 
of neck from early lesion showing acute inflam- 
mation, edema, vascular congestion, diffuse poly- 
morphonuclear leukocytic infiltrate and para- 
keratotic layer ( X80). 
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Vic. 5. Case ut. Photomicrograph of section of skin 
of left arm from a more advanced lesion showing 
subcutaneous abscess and marked dilatation and 
congestion of blood vessels in the corium ( X12). 


portion of her hard palate was an ulcerative, 
hard, neoplastic area with raised edges and a 
perforation into the maxillary sinus in its mid- 
portion. Two firm glands, one marble-sized and 
the other walnut-sized, were present in the 
right submaxillary region; a marble-sized one 
on the left. Physical examination was otherwise 
negative. Kline and urine examinations were 
negative. 

On March 18, 1938, roentgen therapy was 
begun to four portals: a right and left lateral 
cheek portal, one anterior and one intraoral 
portal. Factors similar to the previous cases 
were used. Two hundred roentgens were given 
daily to each portal rotating right and left. 
On March 29, 1938, when she had received 800 r 
to each of the four portals, a pseudomem- 
branous brownish slough of the mucous mem- 
branes of the palate and cheeks was noted. 
Although this was attributed to irradiation, it 
may well be the onset of the illness under dis- 
cussion. Her blood count that day was hemo- 
globin, 92 per cent; red blood cells, 5.2 million; 
white blood cells, 9,000, with 57 per cent 
polymorphonuclears, 1 per cent staff cells, 2 
per cent monocytes, I2 per cent eosinophiles, 
and 28 per cent lymphocytes. Her temper- 
ature was normal. 

On the third day, it rose to 100.2? F. Vin- 
cent's organisms were absent from the mouth 
smears. Staphylococcus aureus was present. By 
the seventh day, her temperature had fallen to 
normal. Therapy was continued. On the thir- 
teenth day, pea-sized, red, macular areas were 
noted on the left cheek. The temperature rose 
to 100.2? F. By then she had received 1,600 r to 
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all the portals except the left cheek, which re- 
ceived 1,400 r. The next day both*cheeks were 
involved and her temperature rose to 100.8° F. 
The mucous membranes of the cheeks and lips 
had small, discrete, pea-sized, oval or round, 
irregularly-edged, whitish areas surrounded by 
a deep erythematous base. They appeared at 
sites apparently beyond the areas exposed to 
the roentgen ray. Lesions on the face resembled 
cases seen previously but the severity and 
generalization were absent. The next day her 
temperature fell to 99° F. The nurse reported a 
“prickly heat" type of rash on the back but 
this faded quickly and was not seen on the 
eighteenth day when her temperature was 
100.2? F. Her temperature fell quickly to nor- 
mal. 

"The lesions on the face extended beyond the 
areas treated but were extremely mild in 
severity. By the twentieth day they had be- 
come confluent and scaling. Her temperature 
was normal until the twenty-fourth day. 
Blood count then was hemoglobin, 101 per cent; 
red blood cells, 4.2 million; white blood cells, 
6,000, with 69 per cent polymorphonuclears, 
I per cent monocytes, I per cent basophiles, 
2 per cent eosifiophiles, and 27 per cent lym- 
phocytes. Following the development of a cervi- 
cal adenitis and rise in temperature to 101? F. for 

' two days, she made an uneventful recovery. Ву 
the thirtieth day her facial lesions had entirely 
faded. She still had small areas in the mouth 
resembling Vincent's patches. During this en- 
tire period she was deemed well enough to con- 
tinue with her radiation therapy. She received 
2,200 t to the intraoral portal, 2,000 r to each 
of three face portals, 2,000 r to two right neck 
portals and 2,000 r to two left neck portals. 
In all she received 16,200 r to her skin via vari- 
ous portals. During her entire stay she received 
I$ grains of luminal daily for restlessness and 
insomnia. She left the hospital improved on 


July 9, 1938. 


DISCUSSION 


Of exceptional interest is the fact that 
the course, pathology, and laboratory data 
of all 4 cases were so similar as to suggest a 
distinct clinical entity. All the cases re- 
ceived roentgen therapy in varying amounts 
about the neck or buccal cavity for carci- 
noma of tongue, nasopharynx, cheek or 
hard palate. Coincident with the irradia- 
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tion or shortly thereafter, all had com- 
plaints such as sareness, pain in mouth and 
sneezing with mucoid bloody discharge. 
The severity and extent of the reaction 
could not be explained as a response to 
roentgen therapy alone, the mucous mem- 
branes being involved in areas apparently 
beyond those exposed to radiation. The 
face lesions likewise appeared far beyond 
the area exposed to radiation therapy and 
could not therefore be ascribed directly to 
the roentgen ray. In each instance, approx- 
imately the same time after the initial 
complaints, the face lesions appeared; in 
the first two cases on the eighth day of ill- 
ness; in the thizd case, on the tenth day; 
and in the fourth on the thirteenth day. In 
the last case as a result of our previous ex- 
periences the initial mouth lesions were 
discovered earlier before subjective symp- 
toms supervened. This may explain the ap- 
parently delayed appearance of the face 
lesions. In all, they first appeared as dis- 
crete macules, which became in turn con- 
fluent, vesicular, bullous, hemorrhagic, 
scaled, crusted and dried. 

The number of days from appearance to 
crusting was approximately eight, ten, 
seven and seven days, respectively. The 
rashes which appeared on the body were 
similar. They were first discovered on the 
eighth, fourteenth, tenth and seventeenth 
day of illness, respectively. An adequate 
explanation for the relatively delayed ap- 
pearance in Case гу has been advanced. All 
were of a disc-ete, erythematous, maculo- 
papular type and generally distributed. 
The skin lesions in the fourth case were 
evanescent. In the first 3 cases the exan- 
them lasted approximately nineteen, elev- 
en, and fourteen days, respectively. Coin- 
cident with the face and skin lesions the 
temperature attained high levels and re- 
ceded by lysis as the rashes faded. Second- 
ary rises in temperature indicated a com- 
plication. All the patients were severely 
toxic. An eosinophilia was common to all. 
None showed a leukocytosis unless a com- 
plication arose. Urine examinations indi- 
cated renal disturbance in the first 3 cases. 


. 


Blood cultures were invariably negative. 
Skin and mouth cultures revealed no ex- 
traordinary organisms. Intradermal skin 
cultures of the body lesions were negative in 
the first case. Biopsy of one of the general- 
ized skin lesions in Cases 11 and 111 showed, 
in each instance, an edematous corium with 
a perivascular infiltrate of lymphocytes 
and polymorphonuclear leukocytes. The 
skin findings at necropsy in the third case 
were those of secondary infection. Clini- 
cally and pathologically the cases resembled 
each other to a remarkable degree. 

An attempt to identify precisely the cau- 
sative factor or factors would be more or 
less speculative. Certain clinical entities 
with which the condition under discussion 
may be confused can be excluded. Thus, 
barbiturates were held responsible in some 
cases previously reported, and suspected to 
some extent in our own patients. In the 
previously reported cases the causal rela- 
tionship is not proved beyond a doubt. Of 
interest in this connection is the fact that 
in our Case т the rash receded in spite of the 
continuance of barbiturates. In Case 11 the 
rash progressed despite the discontinuance 
of the drug. In Case ту, which presented 
but a mild and evanescent eruption, bar- 
biturates were given over a prolonged pe- 
riod. The exanthems were in all respects 
similar regardless of barbiturate intake. We 
have given barbiturates to many patients 
receiving roentgen therapy, and for long 
periods of time, without noting a similar 
reaction. We feel justified in dismissing 
barbiturate intoxication as a probable pri- 
mary etiologic factor. 

Eczematoid dermatitis, as described by 
Fordyce, was considered. We have seen 
several such cases which had their origin in 
proximity to irradiated areas which were 
superficially infected or suppurating. These 
cases bore no resemblance to those under 
discussion. 

Erysipelas had to be ruled out since the 
face lesions resembled it at one time or an- 
other, particularly in the early stages. Case 
пт gave a history of erysipelas thirty-five 
years previously. The mode of onset, course, 
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generalization of the rash and absence of 
leukocytos{s all spoke against erysipelas. 
Finally, there was a total lack of response 
to sulfanilamide therapy. Vincent’s organ- 
isms were not found in any case. Neoars- 
phenamine had no effect on the lesions. 

The organisms isolated from the mouth 
were not remarkable, and there is little 
likelihood that they were the causative fac- 
tors. One would expect them in any ex- 
coriated lesion of the mucous membranes. 
Diphtheria organisms were never found. 
The therapy machines used to irradiate 
these patients were suspected as a possible 
source of infection. The intraoral cone, the 
rubber cots used to cover it, and the sur- 
face of other cones used were cultured and 
revealed nothing extraordinary. Other pa- 
tients treated with the same apparatus dur- 
ing the same period were unaffected. 

Undoubtedly the local lesion was due, in 
part, to the extensive roentgen-ray ex- 
posure. In no way, however, could we 
ascribe the entire picture to the roentgen 
therapy. Thus, Case 1v received 16,400 r 
about the face and neck with the mildest 
resultant reaction of the 4 cases reported. 
Other cases treated similarly showed no 
generalized response. In every case the 
rash spread well bevond the area exposed. 
Finally, the picture did not resemble that 
of any of the known exanthems. 

A generalized skin and systemic reaction 
was noted. À solution of continuity of skin 
and mucous membrane was occasioned by 
tumor formation and aggravated by roent- 
gen therapy. Following irradiation there is 
a great breakdown of tumor tissue, con- 
tiguous normal skin, and mucous mem- 
brane. Combined with this is a local vas- 
cular disruption. There is thus provided 
not only an ideal nidus for toxic and in- 
fectious agents, but an excellent portal of 
absorption as well. As a contributory fac- 
tor the usually weakened condition of the 
cancer patient undergoing therapy cannot 
be disregarded. 

From the facts available at present, it is 
impossible to identify precisely the factor 
or factors responsible for the disorder. 
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However, several explanations appear 
plausible. The products of cellular decom- 
position absorbed into the blood stream 
may well have caused an allergic or toxic 
reaction. Indeed such a cytotoxic absorp- 
tion could hardly be avoided. The eosino- 
philia, observed in all our cases, suggests 
such a protein absorption. Similar reactions 
might be expected wherever radiation reac- 
tions were taking place. Skin lesions report- 
ed following irradiation of other areas may 
be rationalized on this basis. If this were 
actually the case, the gross picture of the 
toxic response might be the same, but one 
would expect wide differences in its seve- 
rity and course depending upon such varia- 
bles as the amount of cytotoxic substance 
absorbed. On the other hand, while some 
cytotoxic absorption must invariably take 
place following tissue breakdown, general- 
ized reactions, as herein described, are ex- 
tremely rare. Similarly our first 3 cases 
were so alike in onset, severity, and day by 
day course that one must suspect some oth- 
er mechanism* at work. The type of re- 
sponse speaks for a common, constant, 
causative factor possibly of infectious char- 
acter. The lowered resistance of the host, 
the excellent medium for bacterial growth 
in the broken down tissue, the convenient 
portal of entry, tend to make this probable. 
The usual bacteriologic tests revealed pri- 
marily the customary non-pathogenic va- 
riety of organisms. The rarity of the condi- 
tion and absence of leukocytosis speak for a 
bizarre infectious agent, possibly a filtera- 
ble virus. 

We have by no means exhausted all the 
possibilities but have made a few sugges- 
tions regarding the outstanding ones. When 
one attempts to correlate the maze of un- 
controlled and unknown variables, as en- 
countered in such cases, the difficulty of ar- 
riving at a direct solution becomes evident. 
It may well be that some apparently insig- 
nificant possibility will assume greater im- 
portance when more facts are unearthed or 
that some combination of factors is respons- 
ible. We wish to enlist the interest of other 
observers in this problem. It is primarily 
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for this reason that these cases are re- 
ported. 
SUMMARY AND CONCLUSIONS 


1. Four cases of a generalized exanthem, 
apparently associated with localized roent- 
gen irradiation, are reported. 

2. The similarity of the four cases is so 
apparent as to suggest a distinct clinical 
entity with a common etiology. 

3. Barbiturates were administered at 
some time in each case but evidently played 
no important róle in the development of 
the skin lesions. The exanthems ran their 
similar course regardless of barbiturate in- 
take. 

4. Some additional factors in the causa- 
tion of this exanthem are discussed. 
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THE CLINICAL ASPECT OF INVOLVEMENT OF THE 
RETROPERITONEAL LYMPH NODES 
BY MALIGNANT NEOPLASMS 


T^ THE spreading of many malignant Mayo Clinic. In a personal communication 
neoplasms, the lymphatic system as a he states that in the lymphoblastoma alone 
whole, and the regional lymph nodes in the histories and case reports of not less 
particular, play such an important rôle than two thousand cases treated since 1920 
that the manifestations arising from their were analyzed. The compilations extended 
involvement often completely dominate over a period of nearly four years, and, 
the clinical picture. In this respect, the therefore, considering the meticulously 
tendency and habits of most metastases, careful investigative nature and the ardu- 
when localized to easily accessible, as for ous solicitude for the unbiased truth of the 
example, the cervical, axillary or inguinal, author, the results arrived at may be con- 
lymph node groups are thoroughly under- sidered as of the utmost practical sig- 
stood. The symptoms and physical signs | nificance. 
are as a rule found to be so well correlated Anatomically, the retroperitoneal lymph 
with the degree of pathologic extension nodes in a broader sense include the two 
that one could almost speak, if it were not main groups of the iliac and abdomino- 
for the self-evident simplicity, of veritable aortic nodes, with these latter again di- 
syndromes. Even the mediastinal lymph vided into the mesenteric and para-aortic 
nodes, thanks to the manifold and exacting nodes. All of them are connected by lymph 
roentgenologic methods at our disposal channels with each other and with the 
today, can now be easily investigated, and individual organs. It is noteworthy that 
their invasion, either by secondary or the lymph from every abdominal or pelvic 
primary neoplasms, constitutes an open organ, as well as from the lower extremities, 
problem, in most instances comparatively must drain through the para-aortic or 
easy of solution. Curiously, however, little through both the mesenteric and para- 
attention has been paid to the retroperi- aortic nodes to reach the thoracic duct and 
toneal lymph nodes, although because of hence the left subclavian vein. A smaller 
their vast ramifications and extensive con- amount of lymph passes into the vessels 
nection with organs which may form the which form an anastomosis between the 
site of many tumors, they represent per- upper para-aortic nodes and those follow- 
haps the most important regional group of ing the upward course of the aorta on the 
lymph nodes in the body. left side and of the inferior vena cava on 
Recently Desjardins,* in an exhaustive the right. It must also be mentioned that 
article, published some very interesting the upper para-aortic nodes constitute a 
observations on the clinical aspect of in- direct receptacle for the lymph coming in 
volvement of the retroperitoneal lymph separate channels along the spermatic and 
nodes by malignant neoplasms. His study ovarian arteries from the testes or ovaries, 
was based on the wealth of material atthe a fact which explains why malignant tu- 
mors of these organs, unless the capsule has 
* Desjardins, Arthur U. Retroperitoneal lymph nodes; their been ruptured, first metastasize to the 
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the topographically closer inguinal nodes 
as might be supposed. 

Paying due regard to these peculiarities 
of anatomic distribution, Desjardins dis- 
tinguishes in the main three clinical forms 
of involvement of the retroperitoneal 
lymph nodes, such as metastasis from car- 
cinoma of most pelvic organs, metastasis 
from tumors of the testis and ovary, and 
lvmphoblastomatous invasion. 

Metastasis from Carcinoma of Pelvic 
Organs. The most common organs con- 
cerned are the bladder, prostate gland, 
uterus and rectum. If a carcinoma originat- 
ing from any of these organs spreads to the 
retroperitoneal lymph nodes, the chief 
clinical symptoms may be summed up as 
follows: backache, which affects mostly the 
lumbar region, is of a dull character and is 
at times relieved following roentgen irradi- 
ation; pain in the abdomen, manifesting 
itself either in the form of irregular attacks 
or of more or less regular spells occurring 
after meals and thus suggesting peptic 
ulcer; bloating and belching, usually asso- 
ciated with a sensation of fullness in the 
epigastrium after eating and in later stages 
with crowding of the stomach; gradually 
developing enlargement of the abdomen 
and finally persistent severe constipation. 
The physical signs, if not overshadowed by 
those of the primary neoplasm or its ex- 
tension to some other abdominal organ, as, 
for example, the liver, consist principally 
of the presence of an abnormal, deep- 
seated resistance in the epigastric or um- 
bilical region and the complaint by the 
patient of a slight or moderate tenderness 
when pressure is exerted on this resistance. 

Metastasis from Malignant Tumors of the 
Testis or Ovary. By far the most frequent 
neoplasms of the testis are the seminoma 
and the teratoid tumor, both types of 
which metastasize, according to Desjar- 
dins, much earlier than is generally sus- 
pected. As already stated, the first metas- 
tasis is almost always in the para-aortic 
lymph nodes, as a rule above the point of 
entry of the spermatic artery. Only after 
the tumor has broken through the capsule 
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of the testis is there an extension to the 
inguinal lymph nodes. In many instances, 
eficient blockage by the retroperitoneal 
nodes may delay further spreading of the 
malignant process for many months or 
even years. A similar situation may occur 
in malignant neoplasms of the ovary, al- 
though here the more rapid perforation of 
the capsule often changes the mode of 
dissemination. 

The clinical symptoms in connection 
with metastasis to the retroperitoneal 
lymph nodes of the malignant tumors of 
the testis or ovary are identical with those 
described for metastasis of carcinoma of 
other pelvic organs. Likewise the physical 
signs are the same, except perhaps for the 
fact that the mass or resistance which is 
felt in the upper abdomen is more apt to 
be situated to the right or left of the mid- 
line, according to which side was primarily 
affected. Rarely there may also be retro- 
grade extension to the iliac nodes when the 
malignant cells are *dammed back” by the 
blocking of the para-aortic lymph nodes as 
demonstrated in the experiments of Jamie- 
son and Dobson.* In malignant neoplasms 
of the ovary with early perforation of the 
capsule, the clinical picture is obscured by 
the signs of peritoneal dissemination such 
as ascites, meteorism, etc., so that a diag- 
nosis of retroperitoneal involvement often 
appears difficult or impossible. 

Lymphoblastoma (Hodgkin's Disease or 
Lymphosarcoma). It is in Hodgkin's disease 
and lymphosarcoma that the involvement 
of the retroperitoneal lymph nodes assumes 
the greatest clinical importance. Whether 
the neoplastic invasion occurs primarily or 
is the result of secondary extension from 
the cervical, mediastinal or some other 
lymph node groups, it invariably gives rise 
to symptoms or signs which sooner or later 
become predominant. Desjardins considers 
the following features as being indicative 
or at least suggestive of affection of the 
retroperitoneal lymph nodes by lympho- 
blastoma: 


* Jamieson, J. K. and Dobson, J. F. The lymphatics of the 
testicle. Lancet, 1910, 7, 493-495- 
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The symptoms often vary in degree from 
time to time and following the most varied 
kinds of treatment as, for example, even 
an erroneously performed appendectomy 
or cholecystectomy, they may undergo 
complete remission for a shorter or longer 
period. Their rapid deterioration, as a rule, 
signifies that the lymphoblastoma has in- 
vaded the structures of the throat, the 
mediastinum, the hemopoietic system or 
the retroperitoneal lymph nodes, with the 
latter leading in point of frequency as well 
as relative importance. 

Individually, the most outstanding 
symptoms in connection with the involve- 
ment of the retroperitoneal lymph nodes 
by the lymphoblastoma are: the loss of 
strength; the unaccountable and often ex- 
tremely rapid loss of weight; the slowly 
but more or less steadily increasing upper 
abdominal discomfort or pain in contra- 
distinction to the painlessness of lympho- 
blastoma of other locations; the likewise 
continuously • increasing backache; the 
bloating and belching, usually greatest 
after eating, and sometimes associated 
with nausea or vomiting; the fever, which 
is of the Pel-Ebstein or the continuous 
variety, and which, more than anything 
else, indicates retroperitoneal (or more 
rarely mediastinal) invasion; and finally 
the pruritus which, like the fever, consti- 
tutes another positive sign. 

Of the less frequent, and not altogether 
characteristic, symptoms one may mention 
the increased pigmentation of the skin, the 
constipation, the edema, the ascites, the 
jaundice and the secondary urinary dis- 
turbances. 

The physical signs, according to Desjar- 
dins, are few. Moreover, they are entirely 
missing in the earlier stages of the involve- 
ment even in instances in which the clinical 
symptomatology is fully developed. Only 
after the lymph nodes have enlarged to a 
considerable size is it possible to elicit the 
first tangible physical evidence either in the 
form of solitary tumors when the nodes are 
individually affected, or of a deep resist- 
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ance when they are packed together or 
matted to the adjacent structures. The 
other worthwhile physical sign is tender- 
ness on pressure which in most cases is 
quite definite, although not always un- 
mistakable. 

Roentgen examination also has a very 
limited usefulness. Occasionally the dem- 
onstration of a filling defect in the stomach, 
small intestine or colon on gastrointestinal 
studv or of a dilated ureter and kidney 
pelvis on urography permits the supposi- 
tion of extrinsic pressure effect, but the 
source as a rule remains undetermined. 

Taken as a whole, it becomes evident 
that a knowledge of the clinical picture of 
the involvement of the retroperitoneal 
lymph nodes by malignant neoplasms is 
of great practical significance. Many times 
the array of potential symptoms may ap- 
pear too long and the corresponding num- 
ber of actual physical signs too small to 
permit an entirely lucid interpretation; 
nevertheless the continuous remembrance 
of the various possibilities will help in es- 
tablishing more rational and certainly 
more circumspective therapeutic criteria. 
It thus will seem by no means unjustified 
to extend irradiation in all the above 
enumerated neoplastic conditions to the 
retroperitoneal lymph nodes whenever 
there is the slightest clinical suspicion that 
they may be affected or, even prophylac- 
tically, whenever there is a chance that 
their invasion may be reasonably pre- 
vented. On such a basis one will not hesi- 
tate, for example, to administer radiation 
therapy routinely to the upper abdomen 
in addition to other customary regions in 
all cases of malignant tumors of the ovary 
and especialy the testis. Moreover, in 
lymphoblastoma a similar procedure, when 
leading to remission of unaccountable 
clinical symptoms such as fever, pruritus, 
loss of weight, etc., acquires the significance 
of a true differential test, both as to the 
probable nature and definite location of 
the active pathologic involvement. 

T. Leucutia 
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AMEDEE GRANGER 
1879—1939 


К. AMEDEE GRANGER, inter- 
nationally famous radiologist and 
head of the radiological department of the 
Charity Hospital in New Orleans, died 
December 15, 1939, from a heart attack. 
A native of New Orleans, Dr. Granger 
at the time of his death was a faculty mem- 
ber of the Louisiana State University 
Medical Center and head of the depart- 
ment of roentgenology at Charity Hospital, 
a position he had held since its creation in 
1905. Dr. Granger was for many years a 
member of the Tulane University Medical 
faculty, but he became affiliated with 
Louisiana State University in 1931. 

Famed particularly for his development 
of the sinus position which bears his name 
under the caption of the “G-line,” Dr. 
Granger perfected many other ingenious 
devices for use in the roentgen examina- 
tion. During the World War he was deco- 
rated by the French Government for his 
development of a machine to localize bul- 
lets by the aid of the roentgen ray. On other 
occasions he was the recipient of honors 
from the governments of France, Belgium 
and Italy. 

Dr. Granger was born in New Orleans in 
1879 and received his early education in 
private school and at the Boys’ High 
School in New Orleans. He later attended 
Tulane University and graduated 
from the Medical School in 1901. His study 
at Tulane was interrupted when he was 
mustered into service in the war with Spain 
in 1898 to serve in the Hospital Corps. In 
1905, when he was appointed to organize 
the department of roentgenology at Char- 
ity Hospital, he was given only 169 square 
feet of space and one orderly. Nevertheless, 
he made over nine hundred roentgeno- 
grams the first year and through his guid- 
ance, this department at Charity Hospital 
is now one of the largest and best equipped 
in the country. 


Was 


Dr. Granger's accomplishments were 
widely recognized abroad. King Albert of 
Belgium, through the Belgian Consul in 
New Orleans, made him a Knight of the 
Order of the Crown in 1929. In 1930, he 
was paid the same honor by King Victor 
Emanuel of Italy. In 1934, he was received 
into the membership of the Legion of 





AMÉDÉE GRANGER 


Honor of France. He had previously been 
awarded the silver and gold ‘‘Palmes 
Universitaires." 

A past first vice-president of the Radio- 
logical Society of North America, Dr. 
Granger was awarded the Society’s gold 
medal in 1926 in recognition of his achieve- 
ments. He held membership in many other 
medical and scientific societies. He was a 
charter member and past chancellor of the 
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American College of Radiology; past vice- 
president of the French-speaking Physi- 
cians of North America; past president of 
the Orleans Parish Medical Society; honor- 
ary member of the Texas Radiological 
Society; honorary member of the New 
Orleans Ophthalmological Oto-laryngologi- 
- cal Society; collaborator of Radiology; and 
an honorary member of the Alpha Omega 
Alpha medical fraternity. 

Dr. Granger made many contributions 
to the science of radiology. The develop- 
ment of roentgen treatment for acute 
mastoiditis in children, before the softening 
and breaking down of bone, was the one 
of which he was most proud. The board of 
administrators of Charity Hospital gave a 
reception in his honor when, in 1930, he 
first presented a paper on this form of 
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treatment. This was the first time in the 
history of the Hospital that such an honor 
had been tendered a member of the Hos- 
pital staff. The devising of contrivances for 
improving roentgenological technique was 
indeed his hobby. His laboratory was filled 
with ingenious devices which he used for 
his own convenience. 

Dr. Granger is survived by his wife, 
Corinne Pruitt Granger, whom he married 
in 1917, and two sons by a former marriage, 
Amédée, Jr., and Carroll. 

He will be greatly missed in New Orleans 
and by the whole country. As a gentleman 
of extensive calture and refinement and as 
an acknowledged and honored scientist, he 
was beloved by his associates and his many 
friends. 

Ernest CHARLES SAMUEL 
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MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 

AMERICAN RoenTGEN Ray Society 
Secretary, Dr. С. В. Peirce, Royal Victoria Hospital, 
Montreal, Canada. Annual Meeting: Hotel Statler, 
Boston, Mass., Oct. 1-4, 1940. 

AMERICAN COLLEGE ОЕ RADIOLOGY 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago, 
Ill. Next Annual Meeting: Commodore Hotel, New 
York City, June 12, 1940. 

SECTION ох RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: New York City, June 10-14, 
1940. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting, 1940: To be announced. 

RapioLocicaL Secrion, BaLrimore Crry MepicaL So- 
CIETY 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

RaproLocticaAL Secrion, Connecricur MEpIcaL Sociery 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets twice annually in May and September. 

Secrion ом Rapro.oey, ILiinots Srare MEDICAL SociEry 
Secretary, Dr. Н. W. Ackemann, 321 W. State St., Rock- 
ford, Ill. Next meeting, Peoria, Ill., May 21-23, 1940. 

Rapro.ocicat Secrion, Los ANGELES Co. Mep. Soc. 
Secretary, Dr. Wilbur Bailey, 2007 Wilshire Blvd., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at County Society Building. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Brooktyn Roenrcen Ray ЅОСІЕТҮ 
Secretary, Dr. L. J. Taormina, 1093 Gates Ave., Brook- 
lyn, N. Y. Meets monthly on first Tuesday, October to 
April. 

BurraALo RaDroLocicAL ЅОСІЕТҮ 
Secretar y- Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N. Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 

Cuicaco RoENTGEN Society 
Secretary, Dr. C. J. Challenger, 3117 Logan Blvd. Meets 
second Thursday of each month October to May in- 
clusive at the Hotel Sherman. 

Cincinnatt RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 

CLEVELAND RapIoLocicaL Society 
Secretary, Dr. Н. A. Mahrer, 10515 Carnegie Ave. Meets 
at 6:30 р.м. at Mid-Day Club rooms on fourth Monday 
each month, October to April, inclusive. 

Denver RaproLocicaL CLuB 
Secretary, Dr. P. R. Weeks, 520 Republic Bldg., Denver, 
Colo. Meets third Friday of each month. 

Derrorr RoENTGEN Rav ахо Rapium Socrery 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

FLoripa Srare RapioLoGIcaL SOCIETY 
Secretary, Dr. J. N. Moore, 210 Professional Bldg., 
Ocala, Florida. Meetings in May and November. 

GeorGIA RADIOLOGICAL SOCIETY 
Secretary, Dr. R. C. Pendergrass, Prather Clinic Bldg., 
Americus, Ga. Meets in November and at annual meet- 
ing of Medical Association of Georgia in the spring. 

ILLINors RADIOLOGICAL SOCIETY 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Ill. Meetings held quarterly, on the fourth 
Sunday of the month. 

Inprana RoENTGEN Society 
Secretary, Dr. С. C. Taylor, 23 E. Ohio St., Indianapolis, 


Ind. Meeting held the second Sunday in May annually. 

Kentucky Raprorocicar Sociery 
Secretary, Dr. J. C. Bell, 402 Heyburn Bldg., Louisville. 
Meets annually in Louisville on third Sunday afternoon 
in April. 

Lone Istawp Rapio.ocica Socigry 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 р.м. 

MICHIGAN ASSOCIATION OF RoOENTGENOLOGISTS 
Secretary, Dr. C. S. Davenport, St. Lawrence Hospital, 
Lansing. Three meetings a year, Fall, Winter, Spring. 

MILwavukeE Roentgen Ray Sociery 
Secretary, Dr. 1. 1. Cowan, Mt. Sinai Hospital, Mil- 
waukee, Wis. Meets monthly on first Friday at Uni- 
versity Club. 

Minnesora RaproLocicar Society 
Secretary, Dr. J. Р. Medelman, 572 Lowry Medical Arts 
Bldg., St. Paul. 

Nesraska RADIOLOGICAL Society 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday of each month, at 6 P.M., 
at either Omaha or Lincoln. 

New ExcraNp Roentcen Ray SociEry 
Secretary, Dr. A. O. Hampton, Massachusetts General 
Hospital, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

RADIOLOGICAL SOCIETY or New Jersey 
Secretary, Dr. W. J. Marquis, 198 Clinton Ave., Newark. 
Meets annually at time and place of State Medical So- 
ciety. Mid-year meetings at place designated by presi- 
dent. 

New York RoENtTGEN Society 
Secretary, Dr. R. D. Duckworth, 170 Maple Ave., White 
Plains, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:00 P.M. 

NomrH Carona RoENTGEN Ray Sociery 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

CENTRAL New York RoentceEN Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year—January, May, November. 

Paciric RoENTGEN CLuB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL ЅОСІЕТҮ 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport, 
Pa. Next annual meeting, Hershey Hotel, Hershey, Pa., 
May 17-18, 1940. 

PHILADELPHIA ROENTGEN Ray Sociery 
Secretary, Dr. B. R. Young, Temple University Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 р.м., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

PITTSBURGH RoENTGEN Society 
Secretary, Dr. H. W. Jacox, 4800 Friendship Ave., Meet- 
ings held second Wednesday each month, 4:30 P.M., 
October to June at various hospitals. 

Rocuester RoENTGEN Ray Sociery, Rocuesrer, N. Y. 
Secretary, Dr. S. C. Davidson, 277 Alexander St. Meets 
on second Thursday from October to May, inclusive, 
8 P.M., Rochester Academy of Medicine Building. 

Sr. Lovis Soctery or RADIOLOGISTS 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets fourth Wednesday of October, January, March 
and May, at a place designated by the president. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco. Meets monthly on first Monday at 7:45 P.M., 
alternately at Toland Hall and Lane Hall. 


* Secretaries of Societies not here listed are reanested ta cend the nececcarv infarmatian ta tha ШАА 
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Ѕостн САколхА X-Ray Socier 
Secretary, Dr. Hillyer Rudisill, Jr., Roper Hospital, 
Charleston. Meets in Charleston on first Thursday in 
November, also at the time and place of South Carolina 
State Medical Association. 

‘TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. F. B. Bogart, 311 Medical Arts Bldg. 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 

Texas RADIOLOGICAL SOCIETY 
Secretary, Dr. L. W. Baird, Scott and White Hospital, 
Temple, Texas. Next annual meeting, January 18, 1941, 
Sherman, Texas. 

Universiry or МІСНІСАХ DEPARTMENT OF ROENTGEN- 
oLocy Srarr MEETING 
Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 

Universiry ок Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. Е. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. 

Vircinta RADIOLOGICAL SOCIETY 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. Meets annually in October. 

WASHINGTON Srare RADIOLOGICAL SOCIETY 
Secretary, Dr. К. J. Holtz, American Bank Bldg., Seattle. 
Meets fourth Monday of each month at the College Club, 
Seattle. 





Сова 
SocigpAp CuBANA DE RaprorociA v FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


BRITISH EMPIRE 

BRITISH INSTITUTE OF RADIOLOGY [NCORPORATED WITH 
THE RÖNTGEN SOciETY 
Meets monthly on third Thursday, from November to 
June inclusive, at 8:15 P.M., 32 Welbeck St., London. 

SEcrioN or RADIOLOGY OF THE Roya. Sociery or MEDI- 
ciNE (ConrineD то MepicaL MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:15 P.M. at the Royal Society of Medicine, 
1, Wimpole St., London, W. 1. 

Facutry or RADIOLOGISTS 
Secretary, Dr. Barbara М. Key, 32 Welbeck St., London, 
W. 1, England. 

Secrion or RaproLocv AND Mepicat Evecrriciry, AUS- 
TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
BrrrisH MEDICAL ASSOCIATION 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive for scientific 
discussion. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Secretary, Dr. A. C. Singleton, Medical Arts Bldg., 
Toronto, 5, Ontario. 

Section or Rapro.ocy, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext., Halifax, N.S. 

RaproLocicaL Secrion, New ZEALAND BririsH MEDICAL 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 


CONTINENTAL EUROPE 
BELGIAN Society or ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). Meets monthly on second Sunday at d'Eg- 
monds Palace, Brussels, except in the summertime. 
Sociepap EsPANOLA DE RADIOLOGIA v ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 
Soctéré pE RADIOLOGIE MÉDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
Socrkré Suisse DE RADIOLOGIE (SCHWEIZERISCHE RONT- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, La 
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Secretary for German language, Dr. Scheurer, Molzgasse, 
Biel. Meets annually in different cities. 

SociÉrÉ FRANCAISE D’ELECTROTHERAPIE ET DE RADIOL- 
остЕ MÉDICALE 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 

ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND RADI- 
OLOGISTS IN CzECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11.52. 

DEUTSCHE RONTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent Secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

SÜD- UND WESTDEUTSCHE RÓNTGENGESELLSCHAFT 
Meets annually in different cities. 

NORD- UND OstpEUTSCHE RÓNTGENGESELLSCHAFT 
Meets annually in different cities. 

Durcu Sociery or ELECTROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
spring, and one in the fall. 

SociETA ЇТАМАХА RaproLocia MEDICA 
Secretary, M. Ponzio, University of Turin, Prof. Turin 

SocierarEA Romana СЕ RADIOLOGIE SI ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Мӣгасіпе, 30, 
S. L, Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

AríL-Russias Roenrcen Ray ASSOCIATION, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENiNGRAE RoENvGEN Rav ЅОСІЕТҮ 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock State Institute 
of Roentzenolegy and Radiology, Leningrad. 

Moscow RoentGen Ray Sociery 
Secretaries, Drs. Ł. L. Holst, А. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly on first Monday at 8 
o'clock. 

Poris Society or RADIOLOGY 
Secretary, Dr. Jan Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Secrion, PoLisH Society or RADIOLOGY 
Secretary, Dr. В. Krynski, 11 Zielna St. Meets once a 
month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime: 

Society or MEpicAL RADIOLOGY IN SWEDEN - 
Meets in Stockholm. 

Society or MEprcAL RADIOLOGY IN Norway 
Meets in Oslo. 

Sociery or Mepicat RADIOLOGY IN DENMARK 
Secretary, Dr. G. Biering, Copenhagen. Meets the second 
Wednesday of each month from October to July in 
Copenhagen, at 8 'oclock in the State Institute of Roent- 
genology. 

Sociery or Mepicat Rapigpacy iN FINLAND 
Meets in Helsingfors. E 

VIENNA ROENTGEN SOCIETY 
Meets first Wednesday of each month, at 6:30 P.M. at 
Zentral-Röntgen Institut des allgemeinen Kranken- 
hauses Alserstrasse 4. 








ORIENT 
Japan X-Ray Association 
` c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 
Кїхкт RoENTGEN-ABEND SOCIETY 


Director, Dr. Prof. Taiga Saito, Ogawaoike Tvoto, 
т wu C ЖТ LLLA uus жы АКЫК WES aes » 
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AMERICAN COLLEGE OF RADIOL- 
OGY ANNOUNCES PRO- 
FESSIONAL BUREAU 

In 1937 the American College of Radi- 
ology started operation of a placement 
bureau in an effort to bring together those 
radiologists who were looking for locations 
and those hospitals and medical groups 
who were seeking radiologists. This bureau 
was started as an experimental venture in 
order to determine whether or not there 
was need for such a service. During the ex- 
perimental period very little publicity was 
given to the availability of such a service, 
but even without publicity the placement 
bureau has been able to offer its facilities 
to approximately seventy applicants and 
institutions. Likewise, it has aided in- 
dividual radiologists who sought a well 
trained associate to take care of an expand- 
ing practice. 

Prior to the establishment of the place- 
ment bureau it had been the custom of 
hospitals to write to a few medical centers 
which were training radiologists and ask if 
any well trained man was available. If none 
was obtainable they were forced to consult 
one institution after another until a satis- 
factory man was found. Another source of 
obtaining radiologists was through the 
commercial bureaus. 

At the recent annual meeting of the 
Board of Chancellors of the American 
College of Radiology it was deemed ad- 
visable to expand the activities of the 
placement bureau and make it a truly Pro- 
fessional Bureau. At the present time a full 
biography including college and medical 
training, period of interneship, and resi- 
dency, is being compiled for all applicants. 
Each hospital, or group, or individual re- 
questing a radiologist is asked to furnish 
detailed information pertaining to the 
nature of the practice. If a hospital, it is 
queried concerning size, population of the 
community, equipment, and other perti- 
nent facts about its radiological depart- 
ment. 

The applicants are requested to state 
whether or not they are diplomates of the 
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Board of Radiology and to specify their 
period of training in order that it may be 
determined whether or not they are to be 
potential candidates for the Board exam- 
inations. The Professional Bureau accepts 
as applicants only those who have had 
sufficient training to be candidates for the 
Board or those who have been awarded 
certificates by the Board. (The Bureau does 
not undertake to place residents or to find 
locations for those men desiring to enter 
training; nor does it endeavor to furnish 
technicians.) 

At the present time there are eighty- 
eight approved radiological centers training 
one or more men. It is the plan that when 
a request is received all applicants and 
the chief of the department in which each 
man received his training will be notified 
of the opening. The men are requested to 
write to the individual or institution for 
further information and also to furnish 
the credentials requested. This method of 
procedure is followed because of the fact 
that each opening calls for different re- 
quirements and by going over the cre- 
dentials of the applicants the inquirers can 
select those whom thev feel meet their 
particular needs. The Professional Bureau 
acts in an advisory capacity between the 
institution and the applicant and intends 
to make every attempt to obtain the addi- 
tional information necessary for each 
party. 

Up to the present time no charge has 
been made to either applicant or hospital 
for services rendered. It is evident that the 
expense to be incurred by the College in 
the operation of such a Professional Bureau 
is rather difficult to estimate at the present 
time, and all expenses are now being borne 
bv the College. It has been decided that if 
and when the operation of the Bureau 1s 
sufficiently large to incur considerable ex- 
pense from which only the applicants will 
benefit, then a small registration charge 
will be made. 

All hospitals, groups, clinics, and in- 
dividuals, seeking the service of a radiolo- 
gist or an assistant in the radiological de- 
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partment are invited to communicate with 
Dr. S. W. Donaldson, Director of the Pro- 
fessional Bureau, American College of 
Radiology, 540 North Michigan Avenue, 
Chicago. 


AMERICAN RADIUM SOCIETY 


The Twenty-fifth Annual Meeting of the 
American Radium Society will be held in 
New York City on Monday and Tuesday, 
June то and 11, 1940, at the Hotel Waldorf 
Astoria. 

The Janeway Lecture will be given by 
Dr. Edith H. Quimby on Monday after- 
noon at four o'clock on the subject “The 
Specification of Dosage in Radium Ther- 
apy.” Formal presentation of the Janeway 
Medal will be made at the dinner on the 
evening of the same day. 

A clinical demonstration at Memorial 
Hospital has been arranged for Wednesday 
afternoon, June 12, and a visit to the cy- 
clotron at Columbia on Thursday after- 
noon, June Ig, to avoid conflict with the 
Section on Radiology of the American 
Medical Association which will be in 
session during the mornings on these days. 
Members who have not obtained hotel 
reservations should do so promptly. 


EIGHTH AMERICAN SCIENTIFIC 
CONGRESS 

The Department of State announces 
that the Eighth American Scientific Con- 
gress will be held in Washington, D. C., 
from May то to 18, 1940, under the 
auspices of the Government of the United 
States. 

Pursuant to a special act of the Congress 
of the United States invitations on behalf 
of the President have been extended to the 
Governments of the American Republics 
members of the Pan American Union to 
participate in the forthcoming meeting. 
Scientific institutions and organizations are 
also cordially invited to send representa- 
tives. 

On April 14, 1940, the Pan American 
Union will celebrate the fiftieth anni- 
versary of its founding. Although the 
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Eighth American Scientific Congress will 
convene a few weeks subsequent to the 
anniversary date, the Congress will be one 
of the important phases of that notable 
celebration. 

The Congress will be divided into the 
following sections, each to be in charge of 
a chairman assisted by a vice chairman, 
secretary and section committee: anthro- 
pological sciences; biological sciences; geo- 
logical sciences; agriculture and conserva- 
tion; public health and medicine; physical 
and chemical sciences; statistics; history 
and geography; international law, public 
law and jurisprudence; economics and 
sociology; education. 

The official languages of the Congress 
will be English, Spanish, Portuguese and 
French. Papers may be submitted in any 
one of the official languages and appro- 
priate arrangements will be made for the 
presentation of these papers, or résumés 
thereof, in the other official languages. 

The Honorable Cordell Hull, Secretary 
of State, has requested the following gov- 
ernment officials and distinguished scien- 
tists to serve upon an Organizing Com- 
mittee which is collaborating with the 
Department of State in formulating defi- 
nite plans for the Congress: 

The Honorable Sumner Welles, Under Secre- 
ary of State, Chairman. 

Dr. Warren Kelchner, Acting Chief, Division 
of International Conferences, Department of 
State, Vice Chairman. 

Dr. Alexander Wetmore, Assistant Secretary 
of the Smithsonian Institution, Secretary and 
Secretary General of the Congress. Е 

Dr. С. С. Abbot, Secretary of the Smithsonian 
Institution. 

Dr. Isaiah Bowman, President, John Hopkins 
University. 

Dr. Vannevar Bush, President, Carnegie Insti- 
tution of Washington. 

Dr. Ben M. Cherrington, Chief, Division of 
Cultural Relations, Department of State. 
Mr. Laurence Duggan, Chief, Division of the 
American Republics, Department of State. 
Dr. Ross С. Harrison, Chairman, National 

Research Council. 

Dr. Waldo G. Leland, Secretary, American 
Council of Learned Societies. 


Vor. ids No. 4 

Mr. Archibald MacLeish, Librarian of Con- 
gress. 

Dr. Thomas Parran, Surgeon General, United 
States Public Health Service. 

Dr. Stuart A. Rice, Chairman of the Central 
Statistical Board. 

Dr. Leo S. Rowe, Director General, Pan Ameri- 
can Union. 

Dr. James Brown Scott, Trustee and Secretary, 
Carnegie Endowment for International Peace. 


RED CROSS TO ENROLL 
MEDICAL TECHNOLOGISTS 

At the request of the Surgeon General 
of the Army and in compliance with its 
policy of cooperation with both the Army 
and Navy, the American Red Cross, as an 
expansion of its peace-time service for the 
military forces, has undertaken the enroll- 
ment of various types of medical tech- 
nologists who are willing to serve in the 
medical department of the Army and Navy 
if and when their services are required at 
the time of a national emergency. 

Persons with the following qualifications 
will be enrolled: 


Chemical laboratory technicians (male) 

Dental hygienists (male and female) 

Dental mechanics (male) 

Dietitians (male and female) 

Laboratory technicians (male and female) 

Meat and dairy hygienists (inspectors) (male) 

*Nurses (male) 

Occupational therapy aides (male and female) 

Orthopedic mechanics (male) 

Pharmacists (male and female) 

Physical therapy technicians (aides) (male and 
female) 

Statistical clerks (male and female) 

X-Ray technicians (male and female) 


General qualifications for enrollment are 
as follows: 


г. Citizens of the United States. 

2. Ages 21-45 years (Army); 18-35 (Navy— 
men only) 

. Physically qualified. Applicants must pass 
a satisfactory physical examination, accord- 
ing to standards set respectively by the 
Army and Navy Medical Departments. 


C 


* This group will not be members of the Army or Navy Nurse 
Corps which under basic law are limited to females, but will be 
used as technologists for service auxiliary thereto. 
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4. Women applicants must be unmarried. 

. All applicants must express a willingness to 
serve as a technologist in time of a national 
emergency. 

Male technologists will be eligible for 
enlistnent in the Army as non-com- 
missioned officers in the grades of sergeant, 
staff sergeant, or technical sergeant. 
Women technologists, and men who do 
not qualify physically, will be eligible for 
employment by the Army as civilians. 

For the Navy, male technologists will 
be eligible for enlistment in the Naval Re- 
serve as Petty Officers—Pharmacist’s 
Mates 3d, 2nd, and ist Class and Chief 
Pharmacist’s Mate (acting appointment). 
Women technologists are not eligible for 
service in the Navy under present plans. 

The Medical Department of the Army 
will require a considerable number of tech- 
nologists in each of the above named 
groups. The Navy Medical Department 
requirements will be similar except for 
dietitians, occupational therapy aides, or- 
thopedic mechanics and dairy and food 
hygienists (inspectors) who will not be 
needed. Notwithstanding the maintenance 
of this enrollment, the Navy also desires 
peace-time enlistment in the U. S. Naval 
Reserve, and male technologists who wish 
to enlist in the Naval Reserve are urged to 
communicate direct with the Commandant 
of the Naval District in which they reside. 
The address of their Commandant will be 
furnished upon request. 

Technologists who qualify according to 
these general standards and who are willing 
to enroll for service as outlined above 
should communicate with the American 
National Red Cross, Washington, D. C. 


an 


CALCIFICATIONS IN THE 
SPLENIC REGION 


To the Editor: 


A short time ago I had the occasion to 
recheck some of the autopsy material used 
in the preparation of my paper (Calcifica- 
tions in the Splenic Region. Am. J. Кокхт- 
GENOL. & Кар. THERAPY, June, 1939, 47, 
931-949) in collaboration with several 
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members of the Department of Pathology. 
at Mt. Sinai Hospital, New Y8rk City. 
Three cases of splenic phleboliths were 
originally found in the autopsy protocols 
of the above mentioned hospital and re- 
ported as such in the article. Careful micro- 
scopic re-examination of representative sec- 
tions of two of these spleens failed to 
demonstrate the calcific bodies lying in or 
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intimately conaected with blood vessels. 
In the third case histological study of the 
splenic calcification was not made. 

Therefore, ir the interests of accuracy, 
I should like to alter the position of the 
three cases originally presented as splenic 
phleboliths to that of calcifications of un- 
determined origin. | 

ARNOLD L. BACHMAN 
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Curonic ARTHRITIS IN Wiro МаМмАІЗ. By 
Herbert Fox, Professor of Comparative 
Pathology, University of Pennsylvania; Di- 
rector, William Pepper Laboratory, Hospital 
of the University of Pennsylvania. Transac- 
tions of the American Philosophical Society 
Held at Philadelphia for Promoting Useful 
Knowledge. New Series—Volume XXXI, 
Part II. Paper, $2.00, per volume. Pp. 73- 
149, with numerous illustrations. Phila- 
delphia: The American Philosophical Society, 
1939. 

This monograph is an analysis of more than 
seventeen hundred skeletons and autopsies of 
wild animals of which some revealed changes in 
the joints that correspond with those of chronic 
arthritis in man. The material was obtained 
from the autopsy service at the Zoological 
Garden, Philadelphia, from museums and from 
wild animals which were killed by naturalists 
on expeditions and by hunters. In 1,749 skele- 
tons, 77 cases of arthritis were found. 

The introduction to the monograph contains 
a statement of the intention and the plan of 
the work, a description of the sources of the 
material, a definition of arthritis as applied to 
wild animals and a discussion of the limitation 
of the material and of the value of roentgen 
examination of the bones. Following this is a 
table which lists the skeletons of the animals 
and the autopsies performed on them, arranged 
according to zoological classification with com- 
mon names of the principal examples. The 
anatomical characteristics of the articular 
changes in each class are fully described in 
tabulated form. In the concluding paragraphs 
the ecology and habits of the various groups, 
the associated morbid states and the relation- 
ship of diet, age and body bulk to arthritis are 
discussed. 

The illustrations are profuse and are very 
clear with excellent detail of both autopsy 
specimens and roentgenograms. The latter 
were submitted to trained roentgenologists and 
the readings which are given are in accord with 
their interpretations. Evidences of hyperostot- 
ic overgrowth, osseous solidifications, porosis 
and surface defects which are present, are com- 


parable to those observed in roentgen examina- 
tion of human joints. Dr. Fox believes that 
chronic arthritis can be well demonstrated in 
wild animals by roentgen examination and the 
findings which are obtained amplify and sup- 
port the interpretations of the gross specimens 
by the pathologist. 

Arthritis was best seen as an involvement of 
the spinal column but it also occurred very 
extensively in the appendicular skeleton. The 
distributions of the lesions in different kinds of 
animals suggested that a relationship may exist 
between function and localization of disease. 
Thus locomotion and the jolt shock associated 
with it may be a factor in its production. 
Macrosomic animals were found to be conspic- 
uously affected; small bodied animals, rodents, 
bats, etc., were free from lesions. No apparent 
relationship between arthritis and taxonomic 
position, zoogeography, ecology, habits, diet, 
pathological panels and focal infection could 
be discovered. The varieties which had the most 
pronounced lesions were the anthropoid apes 
and baboons. Lesions were found not only in 
specimens exhibited in menageries but also in 
the material that was in its proper habitat 
when killed. 

'This monograph which is the result of pains- 
taking observation and research is well worth 
study by roentgenologists and physicians and 
should be in the library of all those especially 
interested in the problem of arthritis, its etiol- 
ogy and pathology. 

К. S. BROMER 


Die RÖNTGENTIEFENTHERAPIE. Unter Mitar- 
beit von Fachgenossen zusammengestellt von 
Professor Hans Holfelder, О. Ó. Professor 
für allgemeine klinische Róntgenkunde an 
der Johann-Wolfgang-Goethe-Universitat, 
Frankfurt A. M. Paper, price RM. 27; 
bound, price RM. 29. Pp. 341, with 264 
illustrations. Leipzig: Georg Thieme, 1938. 


This book, written partly by Holfelder and 
partly by several collaborators including Beu- 
tin, Englmann, Reisner, Tóppner, Bulich, 
Engels, Teschendorf and others, is well printed 
on good paper and contains numerous and 
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effective illustrations. It constituées an excel- 
lent description and discussion of the ideas and 
methods of Holfelder and his school. There- 
fore, it will be of interest to all radiologists who 
are interested in familiarizing themselves with 
these ideas and methods. In no way can it be 
regarded as a thorough discussion of all phases 
of radiotherapy, because a number of condi- 
tions have not been included at all or have only 
been mentioned incidentally. Especially inter- 
esting perhaps are Englmann’s chapter on the 
microscopic changes following irradiation, and 
the chapter by Reisner and Holfelder on skin 
reaction and the rhythm of irradiation, as well 
as Teschendorf’s chapter on roentgen irradia- 
tion and its effect on offspring. 
A. U. DESJARDINS 


A HISTORICAL CHRONOLOGY or TUBERCULOSIS. 
By Richard M. Burke, M.D., State Veterans 
Hospital, Sulphur, Oklahoma. Cloth. Price, 
$1.50. Pp. 84. Springfield, Illinois: Charles 
C Thomas, 1938. 

This small book follows the subject of tuber- 
culous infection from ООО в.с. to the present. 

If one is integested in knowing who did what 
and in what year then the purpose of the vol- 
ume has evidently been fulfilled. It seems to the 
reviewer that any chronology should at the 
same time be supplemented with a bibliography 
of the events recorded; otherwise, the effort 
becomes a mere maze of dates which, without 
adequate knowledge of the significance of such 
dates, leaves the reader little improved. A 
chronology of any disease with an adequate ac- 
companying bibliography would be of great 
value. 

'The authors have divided the book into an 
Ancient Period (ооо B.c.-1600 A.D.); а Pre- 
modern Period (1600-1800); and a Modern 
Period (1800 ). 

It would appear to the reviewer that nothing 
of significance happened in the year 1800 to 
herald it as the natal day of the modern era. 
Aside from the then and now little realized 
value of Laennec’s contributions, little of real 
worth in our knowledge of tuberculous infection 
happened until 1882. It then took twenty-two 
more years to find a suitable method of therapy, 
and it appears to the reviewer that not until the 
nineteen twenties did the modern period truly 
begin. It was during these years that our 
knowledge of the pathology, chemistry, and 
therapy ‘of tuberculosis really advanced. The 
latter portion of the book lags markedly in its 
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recording of the great advances made in case 
findings and collapse therapy, and these must 
be considered as some of the foremost steps 
in any chronological record of tuberculosis. 

It seems to the reviewer that such a compila- 
tion of dates without an accompanying bibliog- 
raphy is of interest only to the occasional reader 
and that it can serve no real purpose in the ad- 
vancement of our knowledge of tuberculosis in 
the manner in which it should be advanced. 

WinLiAM M. TUTTLE 


THe PuvsioLocv or Exercise: А Техт-Воок 
FOR STUDENTS OF PuysicaL Epucation. By 
James Huff McCurdy, A.M., M.D., M.P. E., 
Director of Physical Education, Springfield 
College, Springfield, Mass., etc., and Leonard 
A. Larson, B.A., B.P.E., M.Ed., Ph.D., 
Professor of Health and Physical Education, 
Springfield College, Springfield, Mass. Third 
edition, thoroughly revised. Cloth. Price, 
33.75, Pp. 349. Philadelphia: Lea & Febiger, 
1939. 

This is the third edition of the present book; 
the dates of the first two editions are not given. 
Two new sections have been added: (1) a chap- 
ter on exercise for persons over forty years of 
age, and (2) a section on exercise for women. 
The authors deal interestingly with the purposes 
of physical exercise in the various age groups, 
reviewing the physiological and chemical as- 
pects as well as the general effects of physical 
effort. In considering the effects of exercise 
upon the heart it is stated that the hearts of 
successful marathon runners as larger than 
average and that enlargement occurs immedi- 
ately following a marathon race. Differing with 
this observation are the studies of Levine and 
others. They found that the hearts of the 
majority of marathon runners were remarkably 
normal as to size, and immediately following 
a race the hearts were actually smaller and 
remained so for approximately two hours before 
returning to their previous size. The book 15 
interesting and practitioners should find in it 
considerable material of great value, particu- 
larly for the guidance of young persons and 
those above the age of forty. 

BURGESS GORDON 


THE Lire or CHEVALIER Jackson: AN AUTO- 
BIOGRAPHY. Cloth. Price, 33.50. Pp. 229, 
with many plates. New York: The Macmil- 
lan Company, 1938. 

This is indeed a most interesting account of 
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a most interesting and useful life. The book 
deals with the entire remembering years of the 
author. It traces admirably the early years of 
his practice, of the gradual interest and devel- 
opment of endoscopy. It relates the rise of a 
new type of medical endeavor in this country. 

Certainly no man has done more to bring 
forth a new science within the science of general 
medicine. The story of this long course is told 
in the book. Such advances are not made in the 
short period of a year but through many years, 
and it seems to the reviewer that this is the 
real message that the book has to bear. It 
should give courage to those entering new fields 
and bring them to realize that there is much to 
do and that it can be done even though the 
beginnings are humble. 

In parts, the book may give the impression 
that the author has dealt too fully with personal 
feelings and reactions, especially with those 
opinions which were fostered in the early years 
of life. It is the prerogative of all, however, to 
have such memories, and the relating of them 
the special prerogative of those who by their 
life work have attained a niche among the 
great in any field. 

The work is well done and an inspiration, 
and the life portrayed a goal to those who view 
fine endeavor as something removed from the 
field of medicine. It again reveals that a science 
within a science can still be created. 

ҮҮпллам M. TUTTLE 
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Department Editor: Ковевт B. Tarr, M.D., B.S., M.A., 105 Rutledge Ave. 
Charleston, S. C. 


A NEW FILM ENVELOPE WITH ACCESSORY 
TRANSPARENT ENCLOSURE FOR 
ROENTGENOLOGIC REPORTS* 


By WALTER W. FRAY, M.D., M.S., and LA VERNE L. NOLAN 


ROCHESTER, NEW YORK 


ups filing of roentgen-ray films and 
records has long been a problem to 
roentgenologists, particularly to those in 
hospital practice where space requirements 
prevent indefinite storage of films and rec- 
ords. The addition of new storage spaces, 
even if available within the hospital, does 
not furnish a solution, since their storage at 
more remote places necessitates increased 
labor cost. 

The use of microfilm will furnish a 
transcript of the written or typewritten 
material, but it is doubtful if it represents 
an adequate solution to the permanent 
storage of roentgen-ray films. Our expe- 
rience has shown that much of the finer de- 
tail is lost on any attempt at reproduction 
photographically of roentgenographic de- 
tail, particularly of fine lung or bone struc- 
ture. [t is possible that courts may finally 
accept such reproduced records of roent- 
genograms on the basis of decisions that 
the eye of the camera does not lie, but it 
should be remembered that compensations 
courts (in New York State) at the present 
time require the preservation of original 
films for five years. The manner in which 
an individual, either with or without intent 
to deceive, may modify his photographic 
technique to delete a fine fracture line of 
a bone or a fine linear fibrosis of the lung is 
appreciated by roentgenologists and pho- 
tographers alike. 

It becomes apparent that the original 


roentgenograms and particularly the orig- 
inal typewritten records of roentgen re- 
ports will be desired by the roentgenologist 
for review when the patient returns to the 
department for additional examinations. 
This will necessitate retention of original 
records over long periods, the length of 
time being dependent mainly upon the 
amount of space available and the legal 
requirements of the state ar locality. 

The immediate day by day problem of 
handling these records by different sys- 
tems of filing has varied greatly in different 
departments of radiology. Many systems 
with which we are familiar require separate 
files for films, for index of names, and for 
requisitions and reports. Because of the 
multiplicity of files, a large storage space 
is required. Attempts have been many to 
reduce this filing space by combining files, 
but usually such attempts are at least 
partial failures, because the actual cubic 
content of the files is not greatly reduced. 
The simple transfer of the contents from 
one file and their subsequent storage of the 
envelopes and folders combined with re- 
ports in another file cannot aid, unless the 
second file not only is smaller but its con- 
tents remain unfolded. Folding has the 
further disadvantage that for its subse- 
quent review time 1s lost in locating the 
proper report or record. 

We have tried to solve the main prob- 
lems attending filing of roentgen reports, 
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requisitions, and films with the following 
ends in mind: 

(1) To reduce the amount of filing space 
required to the absolute minimum. 

(2) To permit the reviewing of old or 
previous roentgen-ray records of the pa- 
tient with dispatch, saving the time of the 
roentgenologist during the routine period 
of the interpretation. 

(3) To simplify the office procedure, 
thereby sparing the office personnel as 
much as possible of the labor burden. 

(4) To effect economies in the overhead 
costs of routine work if possible, or at least 
to accomplish the above ends without 
increasing costs. 

These ends we feel have been ac- 
complished by devising a special double 
envelope—really a single envelope with 
accessory flat pocket—with a transparent 
window permitting the reading of the en- 
tire average roentgenologic record of the 
patient at a glance. The films are kept 
within the main envelope, while the type- 
written reports appear in chronological 
sequence and can be read or reviewed 
without their removal. The secretary re- 
moves them only to add new reports. A 
carbon copy is preferably obtained at the 
time of the typing, the width of the paper 
conforming with the size of the history 
sheets of the main hospital record. The 
paper upon which the copy is made should 
be of heavy index stock to permit its easy 
insertion into the pocket. (The original is 
usually desired for the medical record.) 
If the original is pasted into the medical 
record (such pasting is undesirable, since 
it doubles the thickness of the record sheet 
and triples it if pasting is employed on 
both sides, and in addition, throws the 
sheet into undulatory folds and wrinkles 
which greatly increases the bulk of the 
medical record), the width of the glued 
sheet should be standard in width to uti- 
lize the full width of the medical record 
sheet. If the films leave the division of 
radiology, the typewritten copy is removed 
from the pocket and is left in the file in 
proper numerical sequence to indicate the 
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removal of the films. No additional work 
is required except to make a notation on 
this record indicating date and the desti- 
nation, or person to whom the films were 
sent. On return of the films a notation of 
their return is made, the typewritten copy 
is inserted back in the pocket, and the filing 
becomes complete with minimum effort. 
This method of handling loaned films 1s 
preferable to a separate small file of slips. 
This method, in our opinion, results in the 
commission of two errors: 

(1) The slip is not made out in a busy 
department directly at the time of the loan 
due to the impact of other work, though 
the individual may have the best of 
intentions. 

(2) The films are often returned during 
the evening or at other hours when the 
regular personnel is not present; hence the 
loan slips are not removed from the small 
file. Subsequent inquiry for these films will 
bring forth the misinformation that they 
have been loaned, and this has caused end- 
less confusion with us, since the inquirer 
starts a fruitless tour of the hospital while 
the films are actually within the division 
of radiology, either stacked unfiled in the 
office or filed in the main file. 

The commission of such errors is avoided 
with the system being described, since a 
visit to the main file will reveal either the 
entire envelope with the films, etc., or the 
typewritten reports with information in 
regard to the location of the films. 

The routine in handling a request for 
examination proceeds as follows: 

The intern fills out his request for exam- 
ination, which to conserve space, utilizes 
the heading of the roentgenologic sheet for 
the medical record. On receipt of this sheet 
together with the appointment slip in the 
department of radiology the case is sched- 
uled, after checking that it is a new case 
without previous examinations and that 
the name and unit number are correctly 
given. 

Considering the patient a new one with- 
out previous record in the department, no 
index cards from the file need be typed— 
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AeNew Film Envelope 





Fic. 1. Special envelope for 14 by 17 inch films showing enclosure for roentgenologic reports. The transparent 
front of cellophane (invisible in illustration) permits direct inspection of reports without their removal. 
These reports are typed in chronological sequence so that one may follow the progression of a lesion or dis- 
ease without consulting and rearranging miscellaneous reports. The transparent enclosure shown in this 
illustration is on the left side of the envelope. By the manufacture of envelopes with either right or left 
enclosures, it is possible to arrange the file so that all even numbered cases have the enclosure on one side 
(left) and all odd numbered cases on the other (right). By this simple means, the number of film-numbers 
the eye must follow to find the desired one is reduced to one-half. 


no additional hospital form need be filled 
out; the patient is simply scheduled for 
examination after the check shows that the 
case is a new one. Not even the envelope 
for the roentgenograms need be written 
upon. There is no need for name, unit, 
number, title of examination or date. When 
the films have been secured and dried, 
these are placed with a new folder, and the 
roentgenologic sheet for the medical record 
is slipped into the transparent pocket, and 
since this record sheet has already been 
checked for correct name and number, no 
further work is required until the time for 
interpretation. 


When the film is interpreted, the secre- 
tary types the roentgenologic report on the 
medical record sheet, securing a carbon 
copy on the heavy sheet of paper with 
which the envelope comes supplied. The 
headings on the two sheets are so arranged 
mechanically with the carbon paper that 
the name and unit number appears on the 
copy. The type of examination, date, and 
type of case (O.P.D., private, Ward A, 
etc.) are typed in the first available line, 
and the report immediately follows. 

If the case is an old one (one who has had 
previous roentgenologic examinations), the 
routine is even easier. The envelope for 
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films and reports is examined (checking of 
spelling and unit number is not required 
for correctness). No typing or writing is 
necessary on the envelope proper at the 
time of the arrival of the patient. When the 
films are interpreted, the report follows 
immediately after the last interpretation, 
conserving all possible space. Not only is 
this system simple for the clerks and secre- 
taries to handle but it is evident that the 
work of the roentgenologist is greatly 
facilitated. He has at hand, without any 
manipulating, all previous reports on the 
patient ready for his inspection at a glance, 
visible through the transparent window. 


SUMMARY 


Common methods now in use require 
individual requisitions, index card systems 
for name, sequence systems for numbers, 
stamping or writing of data on the envelope 
containing films, and separate individual 
reports on interpretations. Each of these 
employ repetitious use of the name, date, 
unit number, etc. Records in many cases 
will show that the name of the patient has 
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been written or typewritten a dozen or 
more times in caring for the record of a 
single patient who has had a succession of 
examinations. 

To conserve time, labor, and stationery, 
but particularly to consolidate data and 
permit easy inspection of reports as well 
as to effect economies in storage space, a 
new envelope has been devised which is 
simple to use, spares the personnel, pre- 
vents many of the errors continually 
arising within the department and de- 
creases the possibilities of loss of film or 
record. The few cents increase in cost of 
the envelope is more than offset by the 
saving in labor cost and economies in mak- 
ing and maintaining the records. Costs of 
stationery (requisitions, gummed paper, 
envelopes, and folders) should be reduced. 
These savings should be of importance to 
the hospital administration. The roent- 
genologist will be interested not only in 
these savings but will profit greatly by the 
expedition and ease with which his work 
at interpretation will be facilitated. 
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ROENTGENOLOGIC DEMONSTRATION OF 
BLADDER PATHOLOGY 


By J. 


SYDNEY RITTER, M.D., and LEO A. SHIFRIN, M.D. 


NEW YORK CITY 


HE introduction of the roentgen ray 

as an aid in establishing diagnoses in 
diseases of the urogenital tract materially 
decreased the need for instrumental pro- 
cedures. The use of intravenous urography 
and cysto-urethrography has reduced ma- 
nipulations to a minimum. To further 
eliminate as much as is possible prolonged 
instrumental studies, and to exclude these 
practices in debilitated patients, we have 
resorted to the following procedure: 

First, the patient voids, emptying the 
bladder of as much of its urine content as 
possible. Under strict aseptic conditions, 
a No. то or No. 12 French soft rubber 
catheter is passed into the bladder and an 
estimation of the residual urine is made. 
The bladder capacity is now determined by 
means of sterile saline and the bladder 
again emptied. Then a quantity of air 
equivalent to one-half of the bladder ca- 
pacity is injected into the bladder and the 
catheter removed. 

The patient is now given an intravenous 
injection of diodrast and roentgen expo- 
sures of the urinary tract are made in the 
usual manner. As the dye is secreted from 
the kidney and enters the bladder, visual- 
ization of infiltrative masses such as 
neoplasms or diverticula are readily dem- 
onstrated. 

Figure 1 shows a large intravesical in- 
trusion of the mid lobe of the prostate in 
a patient, aged seventy-four, who had an 
acute prostatitis due to repeated manipula- 
tions prior to his reporting to our service. 

A diagnosis of marked intravesical pro- 
static hypertrophy was definitely estab- 


Се; 


fA 
АА 
KN 


lished in this case. This figure is shown 
merely to illustrate the results obtained by 
this procedure. The kidneys, ureters and 
bladder are outlined with a clearer picture 
of the bladder infiltration. 

We have been able to establish a definite 
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diagnosis without instrumentation in many 
cases, through an effective cysto-aerogram 
obtained with little manipulation and no 
trauma. The roentgenograms obtained 
show greater contrast and clarify the blad- 
der pathology. The vesical end of the 
ureters is better visualized. 
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ROENTGEN DIAGNOSIS 
SKELETAL SYSTEM 


Worth, Н. M. The use of lipiodol in the 
localisation of spinal tumours. Brit. 7. 
Radiol., April, 1938, 77, 211-226. 


The general gross anatomy of the spinal 
cord and coverings is reviewed. The principal 
methods of injection are via the cisterna magna 
or by the lumbar route. Certain advantages and 
disadvantages claimed for both methods are 
summarized. Certain neurologists claim that 
the injection of lipiodol into the spinal canal is 
dangerous and harmful. The author has not 
been able to find any records of a fatal result. 
Elsberg found recent adhesions at operation 
after lipiodol injection. 
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Doses up to $ cc. are necessary in order to 
recognize small changes. If a lumbar puncture 
with removal of fluid has been carried out very 
recently a relatively dry subarachnoid space 
prevents the free movement of the lipidol. The 
patient is placed and fixed in the supine posi- 
tion, and the lipiodol is studied on the fluores- 
cent screen. The mass must be kept intact if 
possible. In the event of any suspicious ap- 
pearance roentgenograms are taken at once. In 
many people there is a tendency for the lipiodol 
to become arrested at the site of the vertebral 
curves. In variations from the normal the 
lipiodol may become completely blocked, par- 
tially blocked, divided into two streams, or the 
mass may present a defect at its side, sides, or 
in its center. In cases of intramedullary tumors 
there is a tendency for the lipiodol to be dis- 
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placed to the sides of the canal, forming two 
columns. However, intramedullary expansion 
of the cord may not produce a block of this 
type. Extramedullary intradural tumors which 
produce obstruction may reveal "cup-shape" 
indentation inthe border of the arrested lipiodol. 
However, an extramedullary tumor may pro- 
duce a block without the characteristic ap- 
pearance. Small globules may be separated 
from the mass. This may not be of pathological 
significance but the arrest of a number of 
globules has been reported in arachnoiditis. 
This article has a number of very good 
illustrations.—S. G. Henderson. 


Гов, A. Das Roóntgenbild und seine patho- 
logisch-anatomischen Unterlagen bei der 
Ausheilung von Wirbelsáulenverletzungen. 
(The pathological-anatomical basis for the 
roentgen appearance in the healing of ver- 
tebral injuries.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen, Sept., 1939, 60, 199-213. 


While much is known about the healing of 


fractures of the long bones, there are many un- 
solved problems relating to fractures of the 
vertebrae. Vertebral fractures have been much 
more common because of heightened activity 
in Industry, transportation, and sport, par- 
ticularly skiing. The differences of opinion 
which exist concerning the treatment of such 
fractures further indicates the necessity for a 
better understanding of the healing process. 
The author, on the basis of pathological speci- 
mens, recognizes two types of injury: (1) the 
simple vertebral body fracture with no in- 
volvement of the arch, the processes, or the 
discs; (2) vertebral body fractures complicated 
by injuries of these other structures. 

Simple fractures lead to the familiar wedge- 
shaped vertebra with a zone of disordered 
spongiosal bone usually parallel to the upper 
or lower border. There may be some angulation 
of the anterior border with folding of the an- 
terior longitudinal ligament. After the injury 
the osteoclasts remove the disordered bone and 
simultaneously an osteogenic cell layer forms 
and leads to endosteal callus in the course of a 
number of months. Very little callus forms sub- 
periosteally and often no change is demonstra- 
ble at the margins of the vertebra. 

The complicated fracture shows involvement 
of the superior or inferior plates of the body and 
there may be avulsion of a fragment from one 
of the anterior angles as viewed in the lateral 
plane. In injuries of this type the interverte- 
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bral disc is always involved and tears may ex- 
tend into the nucleus pulposus. Associated 
fractures almost always occur in the pedicles 
and the fracture line usually runs obliquely. It 
is recognized much more commonly in the 
pathological-anatomical preparation than in 
the roentgen films and may be accompanied by 
injury to the spinous processes. If the fracture 
occurs near the articular surface of the pedicle, 
healing may result in solid bone ankylosis at 
the involved joint. The fragments avulsed from 
the vertebral body unite with very little callus 
formation and over a long period the contour 
becomes smooth and rounded. Portions of the 
intervertebral disc which penetrate the fracture 
site become fibrous, but rarely ossify. If the 
annulus fibrosus is injured, spicule, beak and 
lipping formations occur at the margins of the 
vertebral bodies as the result of enchondral 
ossification in a cartilaginous overgrowth. This 
occurs in the course of two to three months 
after the injury and may result in laminated 
new bone with normal bone marrow. Injuries 
of this type are almost always accompanied by 
tears of the supra- and interspinal and inter- 
arcuate ligaments. The anterior and posterior 
longitudinal ligaments generally withstand the 
injury. In the dorsal spine the ligaments about 
the costovertebral joints may also be torn and 
there is usually hemorrhagic infiltration of the 
surrounding soft tissues over a large area. 

The overgrowth which occurs at the margins 
of the vertebral bodies following trauma is an 
expression of injury to the intervertebral disc 
just as it is in primary spondylosis deformans. 
Such formations do not occur at the site of a 
vertebral injury unless there has been an ac- 
companying injury to the disc. They cannot 
properly be regarded as "periosteal callus." 
True callus is sometimes recognizable; it is 
limited in extent and duration and occurs at 
the fracture site. 

In estimating the healing of vertebral body 
fractures, one must remember that the fracture 
is only a part of the injury and that great con- 
sideration must also be given to the ligamen- 
tous injuries which occur about the joints.— 


4. Evans, Fr. 


Tavron, Raymonp С. Anomalies of the lum- 
bosacral articulations. ў. Am. M. Ass., Aug. 
5, 1939, 115, 463-465. 

The fifth lumbar vertebra shows more anom- 
alies than any other vertebra in the body. 

The commonest ones have to do with the 
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transverse processes and the articulations. The 
transverse processes may be short?almost rudi- 
mentary, long and slender, or broad and 
massive. The transverse process and the whole 
lateral mass may articulate with or may be 
actually fused with the sacrum. The articular 
facets are normally crescentic and the superior 
pair is slightly hollowed out and cuplike, the 
surface of the inferior facets being slightly con- 
vex to fit into the concavity of the facets of the 
vertebra below; normally they face laterally 
and slightly obliquely. The superior pair of 
joints of the fifth are generally of this type, but 
the inferior pair that articulate with the sacrum 
show wide variation in the direction the joint 
faces. Two main variations are relatively fre- 
quent. ae pair may face directly anteropos- 
teriorly. A second variation shows the joint 
faces resting directly one above the other, fac- 
ing in a caudad-cephalad direction. There may 
be a combination of any of these three types of 
joints. If one does not see through these joints 
in the routine type of anteroposterior roent- 
genogram they are abnormal as to their facing 
and the wider the articular process shows in the 
roentgenogram the more nearly the joints face 
anteroposteriorly. To see through these joints 
and to learn something of their condition, 
lateral and oblique views must be made. 

Abnormal motion in these joints may result 
in damage to the joint or ligaments. With re- 
laxed muscles and sudden unexpected strain, 
enough movement is possible either to damage 
the synovia or to strain the ligaments. Re- 
peated damage to the same structure may 
sooner or later produce fibrous changes, scar 
tissue and in many instances calcium deposit 
in the injured tissues. 

A consideration of extracts from some of the 
articles in the American literature shows that 
anomalies of the joints are common, that they 
give improper support to the body structures 
and are deficient in their weight-bearing and 
strain-resisting properties, and that the defects 
or anomalies allow damage to the joints and to 
their soft tissue supports, thereby being a 
fairly common and important cause of pain. It 
is obvious that most persons who have backs 
showing these anomalies are rather unsuited 
to hard manual labor as lifting and straining. 
They are more liable to injury than others with 
normal articular facets. Roentgenologic re- 
ports should call attention to these con- 
ditions.—8. G. Henderson. 
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McKeever, Francis M. Tuberculosis of the 
knee in infancy and childhood. T. Am. M. 

4х5. Sept. 30, 1939, 723, 1293-1299. 

Author's Summary. For forty-seven patients 
in the first ten years of life suffering from 
proved tuberculosis of the knee joint, the most 
frequent age of onset was found to be within 
the first four years. 

Fifteen patients, or 31.9 per cent, presented. 
a bone abscess in the metaphysial or epiphysial 
region of the tibia or the femur early in the 
disease. 

One patient remained well, with a normal 
knee joint, for eight years after extra-articular 
excochleation of an osseous focus. In five other 
patients this procedure failed. 

Conservative treatment, or surgical proce- 
dures short of economical resection, accom- 
plished no satisfactory results in the remaining 
forty-six patients. 

Economical resection healed the tuberculosis 
in thirty-two of thirty-four patients, or 94.I 
per cent, whom it was possible to follow for 
from one and a half to thirteen vears. 

The knee joint of a child ankyloses very 
readily after resection, and the percentage of 
successful fusions resulting from a single opera- 
tion is as high as that for ankylosing operations 
on any other joint. 

Extreme shortening after economical re- 
section in infancy and childhood is not the rule; 
any marked degree occurred in only 30 per cent 
of the patients. In these it usually resulted 
from causes extraneous to the resection. 

Severe aberrations of directional growth 
were associated in most instances with pre- 
vious damage to the epiphyses. They occurred 
in only 333 per cent of the patients. Moreover, 
in these they readily correctable by 
osteotomy. 

From the evidence it seems reasonable to 
conclude that economical resection of the knee 
is not contraindicated prior to epiphysial clo- 
sure, and this procedure should not be with- 
held until the age of 15 from children suffering 
from tuberculosis of the knee joint.—S. G. 
Henderson. 
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Meyerpinc, Henry W., and 
Georce A. March fracture. Surg., 
Obst., August, 1938, 67, 234-242. 
The authors discuss the various clinical 

features of so-called "march fracture," with 

special emphasis upon the predisposing and 


. 
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exciting factors and the differential diagnosis. 
The roentgen evidence may be absent even 
though the diagnosis is strongly suggested 
clinically. The hair line fracture in the meta- 
tarsal bones may be visible only after repeated 
search. Later the fracture line may become 
easily visible after the subperiosteal new bone 
proliferation has supervened. Ten representa- 
tive cases are reported. The condition may be 
confused with sarcoma and in all doubtful cases 


a biopsy should be done.—P. С. Swenson. 


McReynotps, І. S. Osteolytic osteogenic sar- 
coma with a report of eight five-year sur- 
vivals. Surg., Gynec. < Obst., August, 1938, 
67, 163-168. 

After discussing the gross and microscopic 
features of osteolytic osteogenic sarcoma as 
well as its tissue origin, the author reports on 8 
five-year survivals. All were amputation cases 
and several had had one or more operative pro- 
cedures to the tumor area prior to amputation. 
In a series of 131 cases studied from the Surgical 
and Pathological Laboratories of the Johns 
Hopkins Hospital, 47 per cent were in the 
second decade of life, 16 per cent in the third, 
and 8.5 per cent in the next three decades. Only 
I case was under the age of ten and 7 were over 
the age of sixty. Osteolytic sarcoma represented 
24.1 per cent of all types of osteogenic sarcoma. 
Of 99 cases followed over a period of five years, 
8 were alive; and 5 of the 8 lived approximately 
ten years or longer. Three died of metastases at 
six, seven and seven and a quarter years. In 
all,.92 per cent died from the effects of the dis- 
ease prior to five years and 94 per cent died 
within eight years. 

The author believes that osteolytic sarcoma 
may arise from benign giant cell tumor. The 
microscopic examination of these cases does not 
suggest that they are any less malignant but 
the several local operative procedures done in 
these cases probably would. The author cites 
one interesting case of metastases occurring 
seven years after amputation. In another the 
patient developed metastases three years prior 
to death which occurred five years after ampu- 
tation. The metastatic lesions were kept under 
control by deep roentgen therapy. This is an 
unusually good palliation and suggests to the 
author that roentgen therapy should be given 
a trial in cases of pulmonary metastases. No 
change in the management of the treatment is 
suggested. 
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Perhaps the most important observation 
made in this etudy was that five-year survivals 
are less likely the younger the patient and the 
shorter the duration of symptoms.—P. C. 
Swenson. 

BLOOD AND LYMPH SYSTEM 


HÄUSSLER, GEORG. Über die Darstellung der 
Hirngefásse mit Athyltrijodstearat. (The 
demonstration of the cerebral vessels with 
ethyltriiodostearate.) Fortschr. a. d. Geb. d. 
Rüntgenstrahlen, August, 1939, 60, 171-173. 
'The use of this finely dispersed colloidal sub- 

stance in the demonstration of the liver and 

spleen has been recently reported by Becker- 
mann. It is superior to thorotrast in not being 
radioactive and in being completely excreted 
by the body in a few days. Excellent results 
were obtained in visualizing the vessels of the 
brain upon injection of a 20 per cent solution 
and no evidence of damage was encountered.— 


W. A. Evans, Fr. 


HÄMMERLI, Fortunat. Uber die Extremitáten- 
arteriographie mit Athyltrijodstearat. (Ar- 
teriography of the extremities with ethyltri- 
iodostearate.) Fortschr. a. d. Geb. d. Röntgen- 
strahlen, August, 1939, 60, 173-175. 

Arterial injection of this substance is pain- 
less, but produces a sensation of increased heat 
in the extremity, and a rise of 2? C. may be de- 
tected in the extremity for two days. 

For arteriography it is recommended that 
the exposed artery be injected under local 
anesthesia with 8-14 cc. of the warm 20 per 
cent iodine containing sol—W. A. Evans, Fr. 


- VEAL, James Ross. The pathologic basis for 


swelling of the arm following radical amputa- 

tion of the breast. Surg., Gynec. 2 Obst., Dec., 

1938, 67, 752—760. 

Venographic studies and local venous pres- 
sure determinations can be used in ascertaining 
the róle of venous obstruction as a causative 
factor in the production of edema following 
radical amputation of the breast. The author 
describes three types of postoperative edema: 
(1) The lymphatic edema, least common (10 
per cent) of cases, due to blockage of both the 
superficial and the deep lymphatics usually by 
early postoperative infection or a recurrent 
lymphangitis or cellulitis of the arm and 
shoulder, but less often due to direct extension 
of carcinoma into the skin and subcutaneous 
tissues of the arm. The venogram shows no ob- 
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struction. (2) Edema due to venous obstruction 
of the soft pitting variety as conerasted to the 
brawny lymphatic type (most common—go per 
cent of cases) caused by the pressure of the 
continuously spreading new growth or by its 
constricting action. New growth may invade 
the lumen directly and plug it by tumor mass 
or by secondary thrombosis. Scarring may also 
be a factor. Venographic studies show the oc- 
clusion of the axillary vein and demonstrate 
the development of new venous channels. 
Venous pressure determinations are of value 
if the obstruction cannot be visualized because 
it lies proximal to the entrance of the external 
jugular into the subclavian vein. Pressures are 
recorded from 19.5 to 140 mm. of water in the 
edematous arm. (3) Edema from lymphatico- 
venous obstruction, an advanced form of the 
second type leading into a combination of the 
first two. Infection is prone to occur in this 
type which further increases the lymph stasis. 
—P. C. Swenson. 


GENERAL 


He.timan, Louis M., and IRVING, FREDERICK 
C. The x-ray diagnosis of erythroblastosis. 
Surg., Gynec, © Obst., Sept., 1938, 07, 296- 
298. 

The authors present 3 cases of erythro- 
blastosis of the hydrops variety in which the 
diagnosis was established (by means of the 
roentgen ray) prior to the birth of the infant. 
Because this type of erythroblastosis is in- 
compatible with life, and because there is a 30 
per cent familial incidence of the disease with 
со to 80 per cent chance of recurrence in the 
same family, the prenatal diagnosis is of more 
than academic interest. The diagnosis depends 
on the presence of an advanced edema of the 
soft parts which the authors say can be recog- 
nized in the roentgenogram as a thickening and 
increase in density of the soft parts, particularly 
striking in the scalp. This edema is not neces- 
sarily limited to this disease, however, so that 
the roentgen findings are not specific. It is un- 
fortunate that the reproductions of the authors’ 
roentgenograms are not very convincing.— 
Р. С. Swenson. 


ROENTGEN AND RADIUM THERAPY 


GILBERT, RENÉ. Die Entwicklung der Strah- 
lentherapie einiger generalisierter. Erkrank- 
ungen im Laufe der letzten то Jahre. (The 
development of radiation therapy of some 
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generalized diseases during the last ten 

years.) Strahlentherapie, 1938, 63, 385—392. 

In this work the author considers radiation 
therapy in chronic leukemia, essential ery- 
thremia and in lymphogranuloma. Up to 1927, 
with the exception of animal experiments onlv 
so-called local segment irradiations of the 
human body were carried out. This type of 
procedure was classical irrespective of whether 
one had to deal with a local or a generalized 
affection. It has been known for a long time 
that leukemia and lymphogranulomatosis are 
radiosensitive. With the improvement of tech- 
nique these two diseases began to be treated 
more successfully by the roentgen ray. At this 
time an attempt was made to irradiate the 
entire body. It was found that under this 
method of treatment in combination with 
arsenic medication, it was possible to prevent 
the appearance of a growing resistance to 
roentgen radiation. This statement was at first 
made by Naegeli and was later confirmed by 
Schinz and others. Naegeli is of the opinion 
that at first the individual suffering from 
leukemia should be treated intensively by oral 
and parenteral arsenic therapy. The results of 
the treatment must be judged by the condition 
of the blood picture as a whole and not by the 
number of leukocytes only. This form of roent- 
gen treatment of leukemia is preferable to the 
old classical form, since the clinical results ob- 
tained by it are considerably superior and since 
to a certain extent the possibility of develop- 
ment of resistance to the roentgen ray is elim- 
inated. Using this method of treatment good 
results were supposedly obtained by Cottenot 
and Sluys in cases of lymphatic leukemia. 

In cases of erythremia or Vaquez's disease, 
Sgalitzer reported in 1937 to have obtained 
favorable results in 42 of the 44 cases treated 
by him roentgenologically. The results are very 
encouraging but just as in leukemia no cure is 
obtained. Using the generalized roentgen 
method of treatment, it is possible to lower the 
red cell count to 4,000,000 at a time when the 
white cell count does not decrease below 3,000. 

In lymphogranulomatosis or Hodgkin’s dis- 
ease, the effect of the generalized roentgen 
treatment is different than in the other two 
diseases mentioned. Here it leads to severe 
general symptoms and consequently some 
authors prefer here roentgen treatment of the 
entire trunk of the body with large individual 
fields combined with local irradiations of the 
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the indication for irradiation must be based on 
an evaluation of the entire blood picture. In 
cases where the blood picture is of a nature 
which indicates the desirability of roentgen ir- 
radiation, a pure qualitative blood picture as 
a whole must not serve as a contraindication 
to irradiation. The presence of a large number 
of immature cells is no contraindication to 
roentgen irradiation if one is not dealing with 
the terminal stage of the disease. Even an 
extremely poor function of the erythropoiesis 
is no contraindication to roentgen therapy 
since the poor erythropoiesis may be due 
chiefly to an injury of the blood forming organs 
by the leukocytic hyperplasia. In cases of this 
type roentgen therapy is actually followed by 
an increase of the red cell count, proving, 
therefore, the degree of effectiveness of the 
therapy. In cases, however, where roentgen 
therapy is followed by a further increase of the 
anemia, this response points to irreparable 
destruction of the erythropoietic tissue and 
further roentgen therapy is useless. 

During irradiation an attempt must be made 
not to obtain a very rapid destruction of the 
leukocytes. Every second day a thorough study 
of the blood must be carried out during the 
irradiation. The irradiation technique must, 


therefore, also prevent a rapid destruction of 


the leukocytes. Considerable attention must 
be paid also to the behavior of the lymphocytes. 
A rapid decrease in the number of lymphocytes 
in association with a high leukocyte count is a 
dangerous sign and in each case where the 
lymphocyte count decreases to 2,000 the irra- 
diation must be discontinued. In cases where 
irradiation is followed by a decrease in the 
number of red cells, by a decrease in the hemo- 
globin, and by an increase of the reticulocytes, 
irradiation must also be discontinued. 

In chronic lymphadenoses attention may be 


called to two factors: The constant decrease of 


the thrombocytes is progressive with the prog- 
ress of the disease. The hyperplastic lymph- 
adenoid tissue in the glands and in the spleen 
requires large radiation doses which may be 
injurious to the radiosensitive cells of the mye- 
loid series. A decrease of the absolute granulo- 
cytes up to 3,000 and a decrease of the thrombo- 


cytes to 100,000 necessitate a discontinuance of 


roentgen therapy in lymphatic leukemia. 

Just as in the leukemic diseases, also many 
cases of lymphogranulomatosis may be favor- 
ably influenced by roentgen irradiation. Great 
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care is necessary, however, in the choice of 
proper cases suitable for this treatment. In 
cases of acute lymphogranulomatosis combined 
with septic temperature, a leukopenia and a 
rapidly increasing anemia, radiation therapy is 
actually injurious. Of the other forms, espe- 
cially the localized type is suitable for roentgen 
treatment. Also in lymphogranulomatosis, 
therefore, the radiation therapy must be care- 
fully controlled and regulated by a thorough 
study of the blood.—4. S. Schwartzman. 


Carrie, С. Zur Therapie der Róntgenstrahlen- 
leukopenie (The treatment of roentgen-ray 
leukopenia.) Strahlentherapie, 1938, 63, 183- 

187. 

Feller recently reported, on the basis of ex- 
perimental studies, that the effect of radium 
on the blood picture is similar to that of benzol, 
but that definite differences are present on the 
basis of which the two effects cannot be con- 
sidered as fully identical. Friemann was able 
to confirm the occurrence of leukopenia follow- 
ing benzol intoxication in individuals em- 
ployed in certain industries and later he was 
able to obtain experimentally the leukopenia in 
animals. Friemann later found that the experi- 
mentally produced benzol leukopenia in ani- 
mals may be eliminated or prevented by the 
administration of vitamin C. In consideration 
of these findings an attempt was made by this 
author to determine the effect of vitamin C on 
roentgetrzray leukopenia. 

It has been found that roentgen irradiation 
is followed by a definite decrease of the white 
cell count, especially when the irradiations 
have to be given at short intervals of time in 
the course of a long period, for instance, in 
cases of treatment of malignant tumors. The 
use of vitamin C by this author revealed that 
the roentgen leukopenia can be favorably in- 
fluenced by it. It is conceivable that during the 
roentgen irradiation the normal vitamin C 
content is decreased and that the additional 
administration has a favorable effect on the 
leukopenia. Especially good results are ob- 
tained when the vitamin C administration is 
instituted at the same time as the roentgen 
treatment. It is desirable, therefore, to begin 
the vitamin C administration simultaneously 
with the roentgen irradiation. The impression 
was also obtained that roentgen irradiation was 
better tolerated by all ns patients who re- 
ceived the vitamin C.—4. S. Schwartzman. 
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Lusesrink, Hans. Veränderungen des weissen 
Blutbildes nach Grenzstrahlénbehandlung 
Lupuskranker. (Changes in the white blood 
picture following treatment of lupus with 
grenz rays.) Strahlentherapie, 1938, 63, 77-81. 


In the literature a number of changes in the 
white blood picture following treatment of the 
skin with grenz rays have been reported. In 
most of the cases these changes were observed 
a limited length of time following the irradia- 
tion. In some instances the blood picture was 
studied from a few minutes up to twelve to 
twenty-four hours following the irradiation. 
Leukocyte variations up to 2,000 per cu. mm, 
have been described. In studies of this type the 
physiologic daily rhythmic variations in the 
blood picture must be considered. Sabin and 
her coworkers have observed variations in the 
leukocyte count for which no demonstrable 
reason could be elicited, presumably occurring 
every fifteen minutes and of a considerable 
degree. In studying the effect of the grenz-ray 
irradiation one must, therefore, be extremely 
careful and must make absolutely sure that 
the variations are not physiologic but actually 
the result of the irradiation. 

This author studied the blood picture of ir- 
radiated lupus patients at intervals of forty- 
eight hours and these studies were carried out 
in the course of four weeks. The blood was al- 
ways obtained on an empty stomach at the 
same time of the day and under approximately 
the same environmental conditions. In about 
50 per cent of the cases studied the lupus focus 
was superficial and was removed by means of 
an electric snare after which it was irradiated. 
In the remaining 5o per cent the lupus focus 
was irradiated only. The surface irradiated 
varied from 100 to 300 sq. cm. The dose em- 
ployed was always 4,000 г. All the patients 
studied were on a salt poor diet. 

At first the leukocyte count was obtained 
daily on 15 patients. In 14 cases the following 
day after the irradiation there was observed a 
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decrease in the leukocyte count but this was 
not comparable with the decrease of the leu- 
kocyte number reported in the literature pre- 
sumably observed under similar circumstances. 
In only one case could a decrease in the leuko- 
cyte count not be observed in the days follow- 
ing the irradiation. In 2 cases the leukocyte 
count was somewhat increased twenty-four 
hours after irradiation but during the following 
days it definitely decreased. The maximum 
leukocyte count obtained in these cases varied 
between ten and eleven thousand. 

Besides the leukocyte count a differential 
count was also carried out. A definite variation 
could be observed only in the leukocytes and in 
the eosinophiles. No difference was found in 
the cases where the focus was previously re- 
moved and then irradiated and in the cases 
where irradiation alone was carried out. 

In 13 of the 15 cases studied the number of 
the lymphocytes increased reaching the maxi- 
mum in four to six days after which it returned 
to normal in a few days, and reaching another 
maximum fifteen to twenty days after the ir- 
radiation. The second maximum was not as 
pronounced as the first. 

Two maxima were also found in the eosino- 
philes, the first appearing on the sixth to the 
eighth day and the second on the fifteenth to 
twentieth day after the irradiation. 

In each case the blood sedimentation rate of 
the red cells was studied but apparently no 
demonstrable influence on the irradiation was 
observed. 

Nothing definite can be stated as to the rea- 
son for this variation in the white blood cells. 
In all probability one is dealing here with an 
absorption of specific substances from the lupus 
foci conditioned by the influence of the rays; it 
is also conceivable that the vegetative nervous 
system may originate these variations. Further 
comparative studies on healthy and tuberculous 
skin may elicit the nature of these changes.— 4. 
S. Schwartzman. 
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MALIGNANT TUMORS OF THE KIDNEY IN ADULTS* 


By CARL L. GILLIES, M.D. 
University Hospitals 
IOWA CITY, IOWA 


qu paper is based on the analysis 
of 50 cases of malignant tumors of 
the kidney in adults. Only cases that have 
been verified by the microscopic study of 
tissue removed either at operation or 
necropsy are included. 

A great deal of controversy and confu- 
sion exists in the pathologic classification of 
these tumors. However, from the stand- 
point of clinical and roentgen diagnosis, 
they fall into two main groups. First, those 
arising from the kidney pelvis, which may 
be either papillary or sessile; and secondly, 
those arising within the kidney, the so- 
called "hypernephroma" or renal cell 
carcinoma. No attempt will be made here 
to classify them further. 


MALIGNANT TUMORS OF THE 
KIDNEY PELVIS 


Five of the бо patients had tumors 
arising within the kidney pelvis. The in- 
volvement was on the right 3 times, and 
on the left twice. All these tumors were of 
the papillary type. Three patients were 
men, and 2 were women. One patient was 
thirty-four years of age, and 4 were over 
seventy. 

Hematuria was the first symptom in 
each case. It was intermittent in character, 


and had been present from six months to 
five years before the patient was first seen. 
Blood clots were passed at some time by 
each patient. All 5 cases had a moderate 
secondary anemia, the average red blood 
cell count being 3,250,000 in the men, and 
3,865,000 in the women. 

One patient complained of a dull, aching 
pain in the flank, and 2 had colic accom- 
panying the passage of blood clots. A 
palpable tumor was present in only one 
patient. 

Kidney stones were found once, and 
these were in the only patient giving a 
history of having passed calculi. Secondary 
tumor implants into the bladder were 
found in 3 of these patients. 

Roentgenograms were made on all 5 
patients. While this small number is in- 
sufficient to be conclusive, it is observed 
that on retrograde pyelograms a small pap- 
illary tumor produces an irregular filling 
defect without distortion of the uninvolved 
portion of the pelvis, and with no distortion 
of the kidney outline (Fig. 1). Whether 
such a tumor is benign or malignant cannot 
be determined from the roentgenogram. 
While blood clots do produce defects, they 
tend to be smooth in outline rather than 
irregular as occurs with a papillary tumor. 


* Read at the Fortieth Annual Meeting, American Roentgen Ray Society, Chicago, Ill., Sept. 19-22, 1939. 
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Fic. 1, Small papillary tumor of the kidney pelvis 
showing an irregular filling defect, but without 
distortion of the uninvolved portion of the kidney 
pelvis or of the kidney outline. 

They also can usually be ruled out by 

repeated washing of the kidney pelvis. 

With larger papillary tumors, the pelvis 
may be almost completely filled with neo- 
plastic tissue. Tumors of this size distort 
the kidney pelvis and may obstruct some 
of the calyces with resultant localized 
hydronephrosis. Even though the kidney 
pelvis is nearly filled with tumor tissue, the 
outline of the kidney remains intact, pro- 
viding there has not been marked invasion 
of the parenchvma (Fig. 2). 

Tumors of the kidney pelvis may, how- 
ever, invade the kidney to such an extent 
that there is distortion of the kidney out- 
line and a mass becomes palpable. In this 
event, it may be impossible to differentiate 
between such a tumor and a primary 
tumor of the kidney secondarily invading 
the pelvis. 


Carl L. Gillies " Маке 1940 
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In one of our cases, the ureter was found 
to be completely occluded by tumor tissue 
so that a satisfactory pvelogram could not 
be obtained. 

Because of the high incidence of bladder 
implants (3 out of § in this series), it would 
seem advisable to make cystographic stud- 
ies on all patients. suspected of having 
tumors of the kidney pelvis. These second- 
arv tumors are readilv visualized on air 
cvstograms (Fig. 3), or with opaque cvsto- 
grams when the tumor is observed in pro- 
file or through a not too dense medium. 


MALIGNANT TUMORS ARISING WITHIN 
THE KIDNEY 

Forty-five of the so patients had tumors 
arising within the kidney. Thirty-three 
were men, and 12 were women--a ratio 
of nearly three to one. The patients’ ages 





Fic. 2. Papillary tumor nearly filling the kidney 
pelvis and producing a localized hydronephrosis 
in the upper pole. There is no distortion of the 
kidney outline, . 


Vou. ia, No. g Malignant Tumors of the Kidney in Adults 631 
varied from thirty-three to seventy-six, 
the average being fifty-seven years and 
eight months. Two-thirds were in the fifth 
and sixth. decades. 

Hematuria was the first symptom no- 
ticed by 24 patients, although it was pres- 
ent at some time, but was not the first 
symptom, in 10 additional cases. 

The hematuria was intermittent in 
character lasting usually from one to three 
days, and then disappearing for a variable 
period of time. Twenty-four patients gave 
a definite history of passing blood clots. 
Thirteen of these stated that they had at 
some time passed clots, worm-like in shape, 
indicating that the clots had come down 
the ureter. 

Nearly every patient had a moderate 
secondary anemia. The lowest red blood 
cell count was 2,100,000. The average for 





Fic. 4. Kidney tumor showing typical elongation 
and compression of upper and middle calyces. 


men was 4,036,000, and for women 3,765,- 
ооо. 

Pain was the first symptom in 6, al- 
though it was present at some time in 
24 others. 

The pain complained of was of two 
types. First, a dull “aching”, "dragging 
sensation’, or “feeling of discomfort” in 
the flank noted by 17 patients. This was 
apparently due to streching of the kidney 
capsule or the weight of the tumor mass, 
since a palpable tumor was noted in 15 of 
these 17 patients. Secondly, a "sharp, 
colicky" pain accompanying the passage 
of blood clots and stressed bv 13 patients. 
Stones were not found in anv case, and only 
one patient gave a history of having passed 
calculi previously. 

Tumor was the first symptom noticed by 
6 of the patients. On physical examination, 





Vic. 3, Air cystogram demonstrating a large second- 2 ; 
ary implant in the bladder wall from a primary & tumor was palpable in 32 patients. 


papillary tumor of the kidney pelvis. Loss of weight and weakness was the 
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Fig. <. Large kidney tumor demonstrating elonga- 
tion, narrowing, and wide separation of the major 
calyces. 


chief complaint in 4. However, a history of 


loss of weight was obtained in 21 patients. 
In 17 of these the amount was stated and 
this averaged 46 pounds and took place 
over an average period of nine months. 
Twenty patients gave no history of weight 
loss, and in 4 no mention of weight was 
made in the record. 

In only 2 were the first symptoms due 
to metastasis. One patient complained of a 
persistent cough and was found to have 
extensive lung metastasis at necropsy. 
The second patient developed personality 
changes from brain metastasis and was 
first committed to the psychopathic ward. 

In 3 patients there were no symptoms 
referable to the kidney, and the tumor un- 
suspected during lite was found at nec- 
ropsy. 

The duration of symptoms varied great- 
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ly. Two patients gave a history of inter- 
mittent hematuria going back over a 
period of fifteen vears, a third for ten years, 
and a fourth for nine years. 

Whether maligant kidney tumors can 
be present and produce symptoms for such 
a long period of time or whether the hema- 
turia was coincidental to some unrelated 
cause is open to speculation. However, one 
patient, in whem the kidney was found to 
be replaced by tumor tissue at necropsy, 
was known to have had a palpable mass on 
the involved side for eleven vears. A gland 
showing metastasis was also removed from 
his neck four years before death. 

As previously noted, 3 patients had no 
symptoms referable to the kidney. Others 
had symptoms for only a few days or weeks 
before entrance. In those patients on whom 





зо. 6. Large kidney tumor showing calcium de- 
posits. There is marked displacement of the kidney 
pelvis and calyces accompanied by elongation and 
narrowing of the calvces. 
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a historv could be obtained, the average 
duration of symptoms before entrance to 
the hospital was twenty-five months. 

The right kidney was involved 18 times, 
and the left 26. In one patient examined at 
necropsy, small, apparently primary tu- 
mors were found in the upper pole of each 
kidney. Of the remaining 44 patients, the 
upper pole was involved 15 times, the lower 
pole 17 and the middle or entire kidney 9 
times. In 3 the location was not given in the 
record. 

Fever has been mentioned in the past as 
sometimes being a remarkable concomitant 
symptom of renal tumors. Although spe- 
cifically looked for in the records of this 
series, with possiblv two or three excep- 
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Fic. 7. 4, tumor involving the central portion of 
the kidney. Pyelogram taken following washing 
out of blood clots from the pelvis. 3, pyelogram 
taken before washing kidney pelvis and showing 
smooth filling defects due to clotted blood. 
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Fic, 8, Pyelogram demonstrating invasion of the 
kidney pelvis by tumor tissue with resulting loss 
of the normal outline of the pelvis and calyces. 


tions, there were no patients with eleva- 
tions of temperature that could not be 
accounted for by accompanving low-grade 
infection or reaction following cystoscopy. 
The majority of these patients, however, 
were under direct observation for only 
short periods of time. 

The white blood cell counts were also for 
the most part within normal limits. Except 
for one patient with leukemia, the highest 
count was 23,000; only 5 were over 15,000; 
and the average was 9,400. 

Flat films of the urinary tract and stereo- 
scopic anteroposterior retrograde pvelo- 
grams were obtained on 34 of these pa- 
tients. Additional lateral pyelograms were 
made in a few instances. The flat films 
frequently showed important positive diag- 
nostic information such as increase in size 
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Fic. 9. Rarely seen deformity of kidney tumor in 
which there is dilatation of the kidney pelvis and 
calyces, but with elongation of the major calvces. 


or density of the kidney, irregularity of 


outline, or the presence of calcium de- 
posits. 

Areas of calcification subsequently 
shown to be within kidney tumors were 
discernible on the films of 13 of the 34 pa- 
tients roentgenographed. These deposits 
usually appeared as diffuse amorphous 
flecks although occasionally there were ac- 
companying irregular plaques. Calcifica- 
tion was present in small tumors and 
appeared to bear no relationship to the size 
of the neoplasm. 

In retrograde pyelograms, the most 
constant and characteristic. finding was 
elongation and compression of one or more 
of the major calyces. This type of deform- 
ity was present in 23 of the 34 pyelograms. 
It occurs with both small and large tumors, 
and takes several forms. Onlv one or two 
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calvces may be involved (Fig. 4), or all 
calvces may be elongated, compressed, and 
widely separated producing the so-called 
"spider-leg" deformity (Fig. 5). In other 
instances, the pelvis and calyces may be 
pushed to one side, but still with elongation 
and compression of the major calvces 
(Fig. 6). These changes are sometimes 
better demonstrated in a lateral view. 

From roentgenographic observation, in- 
vasion of the kidnev pelvis by tumor tissue 
is not a frequent occurrence. Blood clots, 
when present, produce filling defects which 
are smooth in outline and of uniform 
negative density (Fig. 7). 

Less commonly (8 cases) there was more 
or less complete obliteration of the usual 
landmarks of the pelvis and calvces. In- 
jected opaque material was diffused into 
a conglomerate mass of tumor tissue and 
blood clots, and produced a pyelogram 
characterized bv the absence of any form 
or shape (Fig. 8). 

Rarely (3 cases) the pyelogram showed 
marked enlargement and dilatation of the 
kidney pelvis and calyces, with elongation 
of the major calyces, but with little or no 
compression (Fig. g.). 

In all pyelograms, as well as on plain 
films, abnormalities in kidney size, contour 
and density should be specifically looked 
for. 

In retrospect, in no instance was a pyelo- 
gram obtained that could be considered 
normal, although admittedly an elongated 
upper calvx from a tumor resembles a 
normal bifid type of kidney pelvis. 








SUMMARY 


Fifty cases of verihed malignant tumors 
of the kidney in adults have been studied. 

Tumors primary in the kidney pelvis 
were found in 10 per cent of the cases. In 
this group intermittent hematuria was the 
first symptom in each case. Accompanving 
stones were present only once. 

There is no apparent predilection for side 
of involvement or sex of the patient. Sec- 
ondary implants to the bladder occurred in 
60 per cent of the cases. 
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With small and moderate sized tumors, 

pyelograms show irregular filling defects 

without distortion of the kidney outline. 

Large tumors invading the kidney can- 
not be distinguished from primary kidney 
tumors invading the kidney pelvis. 

Malignant tumors, primary in the kid- 
ney, were present in 9o per cent of the cases 
of this series. These occurred in men nearly 
three times as frequently as in women. The 
average age of these patients was fifty- 
seven years and eight months with two- 
thirds of them being in the sixth and 
seventh decades. 

The first symptom complained of varied 
in different patients. Hematuria was noted 
by 53 per cent, pain by 13 per cent, tumor 
by 13 per cent, loss of weight and weak- 
ness by 9 per cent, symptoms due to 
metastasis by 4.5 per cent, no symptoms 
by 7 per cent. However, during the course 
of their illness most patients had more 
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than one symptom so that hematuria was 
mentioned bY 75 per cent, blood clots by 
53 per cent, pain by 67 per cent, loss of 
weight by 47 per cent, and tumor was felt 
in 71 per cent of the patients. 

The right kidney was involved in 41 per 
cent of the cases, and the left in 59 per cent. 

In plain roentgenograms, changes in 
size, shape and density of the kidnev, as 
well as calcium deposits which occurred in 
38 per cent of the roentgenographed cases, 
should be looked for. 

Retrograde pyelograms, in the presence 
of tumor, show most frequently elongation 
and compression of one or more of the 
major calyces. Less commonly, there may 
be complete loss of the normal pelvic land- 
marks; and rarely, dilatation of the pelvis 
accompanied by elongation and dilatation 
of the calyces without remarkable com- 
pression.* 


* For discussion see page 657. 
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ANOMALIES OF THE URINARY TRACT* 


By WILLIAM J. BAKER, M.D. 
CHICAGO, ILLINOIS 


MEER praise must be given to the 
roentgenologists for their aid to the 
urologists in making the diagnosis of anom- 
alies of the urinary tract a common occur- 
rence. It is estimated that over 40 per cent 
of renal and ureteral pathology, usually 
due to poor drainage and sepsis, occurs in 
the presence of anomalies of these organs. 
This fact makes a knowledge of the anom- 
alous possibilities of the greatest impor- 
tance. 

In Figure 1, it is seen that the uretero- 
renal bud arises on either side from the 
wolffian duct, near the junction of this duct 
with the primitive cloaca; this begins about 
the fourth week of embryonic life. This 
epithelial bud from the wolffian duct pro- 
duces the ureter, renal pelvis, calyces, 
papillary ducts and collecting tubules; the 
kidney mass ef cells produces the convo- 
luted tubules, the loops of Henle, Bow- 
man's capsules and the glomeruli. Any 
change in or interference with the ureteral 
bud or kidney blastema probably causes 
anomalous conditions; these changes are 
excessive or arrested development or are 
the result of fission or fusion. It is said that 
the tubules of the renal mass may make 
improper connections with the glomeruli 
above or the minor calyces below and re- 
main as potential cysts through excess 
exudation. It is not difficult to visualize 
two separate ureteral buds on one or both 


sides to make ureteral duplication; or a 
fission of one ureter to make partial ure- 
teral duplication or a double renal pelvis; or 
a fusion of the lower or upper poles of the 
kidneys to produce all kinds of fused kid- 
neys. A great many anomalies of position 
undoubtedly develop when the kidney 
migrates from its pelvic to its permanent 
lumbar position; this adult kidney position 
is usually reached by the end of the ninth 
week of embryonic life. Whether dystopia 
is due to persistent transient blood vessels 
which prevent ascent of the kidneys is still 
debatable. Other anomalies of position are 
due to faulty rotation of the kidney around 
its longitudinal axis; the primitive pelves 
are originally situated ventrally and rotate 
to face laterally. 

г. The most important anomaly of num- 
ber is the absence of one kidney to produce 
a solitary kidney. Its importance lies in the 
fact that solitary kidneys have been re- 
moved due to trauma or acute pathology; 
uremic deaths have followed in ten to 
twenty-seven days. Figure 2 shows a ure- 
teral stone which has passed down from a 
solitary kidney; cystoscopy revealed the 
absence of the right ureteral orifice and the 
right half of the trigone. In some of these 
patients there are normal ureteral orifices 
but one of them will end in a blind stump. 
Figure 3 demonstrates misinterpretation 
of intravenous urography in determining 


* From the Urological Services of Drs. Harry Culver and William J. Baker of St. Luke's and Cook County Hospitals, Chicago, HI. 
Read at the Fortieth Annual Meeting, American Roentgen Ray Society, Chicago, HL, Sept. 19-22, 1939. 


LEGENDS ron FIGURES 1-8, next page. 


Fic. 1. Embryologic derivation of ureter and kidney. 
Fic. 2. Ureteral calculus from solitary kidney. 
Fic. 3. Solitary kidney; low left phlebolith which was mistaken for ureteral calculus. 
Fic. 4. Phlebolith. 
Fic. s. Bilateral double kidneys and ureters. 
Fic. 6. Infected hydronephrosis in upper half of left double kidney. 


Fic. 7. 


Six month postoperative pyelogram after heminephrectomy of 


infected hydronephrosis (Fig. 6). 
Fic. 8, Extrarenal shadow and bilateral double kidneys and ureters. 
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Fic; y, Infected upper half of unilateral left double kidney. 


Fic. 





kidney specimen of Figure g. 


Vic; т. Unilateral right double kidney. 


Fig. i2. Infected hydronephrosis of lower half of unilateral right double ki 


Vic. iss Caleulus in lower half of right double kidney. 
Vic. га. Calculus in upper half of left double kidney. 
Vic. 15. True hypoplastic infected right kidnev, 


lic; 15, A renal cv 





Fic, 17. Pvo-ureteronephrosis with no evidence of cyst 11 Figur 


i 
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the presence of both kidneys; a normal 
right kidney and ureter are shown; a shad- 
ow, similar to a low left ureteral stone, is 
seen in the region of the lower third of the 
left ureter; this stone was removed and 
proved to be a phlebolith as shown in 
Figure 4; later retrograde urological study 
proved the absence of the left kidney and 
ureter. 

Double kidneys may occur on one or 
both sides. Figure 5 shows bilateral double 
kidneys in a female adult, who did not 
manifest pathology until late in life. Figure 
6 shows bilateral double kidneys in an eight 
year old girl; the upper left kidney is an 
infected hydronephrosis. The upper half 
of double kidneys is usually the smaller of 
the two kidneys and the seat of more pro- 
nounced pathology. In order to be conserv- 
ative, a left hemi-uretero-nephrectomy 
was performed and Figure 7 shows the six 
month postoperative pyelogram of the re- 
maining left kidney. Figure 8 reveals 
bilateral double kidneys in a female adult 
who was subjected to urological study be- 
cause of the extrarenal shadow on the right 
side. Figure 9 shows the upper half of a 
unilateral left double kidney in a boy, aged 
seventeen, who had had repeated left-sided 
colic as long as he could remember. Atten- 
tion is drawn to the carnation type of 
pyelogram which usually indicates a double 
kidney. Note the constriction near the re- 
nal pelvis. This kidney was removed and 
the constriction was found to be caused by 
a moderate-sized aberrant vessel. Too 
many aberrant vessels prevented conserv- 
ative heminephrectomy. Figure 10 is a 
photograph of the removed kidney. Figure 
11 shows a unilateral right double kidney 
which was discovered when the patient 
was studied during a pyelitis of pregnancy. 
Figure 12 reveals a unilateral right double 
kidney in a male adult; the kidney was 
removed because of frequent recurrent at- 
tacks of pyelitis and an uncontrollable 
urinary tract infection. Figure 13 shows the 
right side of a bilateral double kidney of a 
female adult; a stone is seen in the pelvis of 
the lower right kidney; this kidney was 
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removed elsewhere in 1933 because of a 
calcareous Byonephrosis. She consulted us 
in January, 1939, and a stone was found 
in the upper half of her double left kidney 
(Fig. 14). A heminephrectomy was per- 
formed. 

2. A surgically important anomaly of 
size is the true hypoplastic kidney; its 
symptoms are confusing because pain and 
discomfort often occur in the normal but 
greatly hypertrophied kidney which usual- 
ly accompanies a true hypoplastic kidney. 
Figure 15 shows a true hypoplastic infected 
right kidney and a large normal left kid- 
ney; the hypoplastic kidney was removed. 

3. Anomalies of form of the kidney are 
encountered frequently. A kidney may be 
made wider or longer by new growths or 
cysts. All sizable cysts of the kidneys are 
probably congenital. Many of them are 
symptomless and are discovered with other 
pathological lesions. Figure 16 shows a re- 
nal cyst which accompanied a pyo-uretero- 
nephrosis due to a low ureteral stricture 
which followed radium treatment of the 
uterine cervix. The ureteropyelogram gave 
no indication of the presence of this cyst 
(Fig. 17). Many of these renal cysts pro- 
duce anomalies of position as well as of 
form. Figure 18 reveals a left kidney which 
has been pushed far toward the midline by 
a very large cyst; the entire kidney and 
cyst were removed. Cyst formation or 
degeneration may be entirely unilateral 
and produce symptoms over a long period 
of time. Figure 19 shows the ureteropyelo- 
gram of such a cystic kidney which was 
removed. The polycystic kidney which un- 
doubtedly has a congenital impetus, pro- 
duces varied and bizarre anomalies of 
form, in addition to nephritic findings and 
occasional hypertension. Figure 20 is a 
pyelogram of a far advanced palpable 
polycystic kidney; the condition was bi- 
lateral. Figure 21 is a secretory urogram 
of a boy, aged eleven, with bilateral poly- 
cystic kidneys; his father, who is alive and 
feels well, has the same condition; his 
deceased paternal grandfather also had the 
same condition. Figure 22 shows this boy's 
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Vic, 18, 


Anomalous renal position due to a larg 
Fic. 1g. Chronic cy 





= renal cyst. 
stic renal degeneration 
Fig. 20. Right polveystie kidney. 
Bilateral polycystic kidneys in a boy, aged eleven. 
Vio, 22. Right pyelogram of polycystic kidney of Figure 2 two years later. 
Frc. 25. Normal horseshoe kidney. 
Vic. 24. Low left ureteral stone and horseshoe Kidney. 
Vic, 25, Caleuli in left half of fused kidney. 
Fig. 26. Calculus in left half of fused kidne 


Fic. 21. 
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rght pyelogram which was taken two 
years later. 

The symmetrically fused or horseshoe 
kidney produces many anomalies of form; 
such a kidney may manifest itself by indef- 
inite abdominal pains, chronic constipa- 
tion and urinary disturbances but its 
anomalous blood supply and ureteral in- 
sertions cause poor drainage so that it may 
become infected or harbor calculi. The hila 
of these kidneys usually face ventrally and 
medially. Figure 23 shows a normal horse- 
shoe kidney in a male, aged twenty-six, 
who was operated on because of epigastric 
and upper right abdominal quadrant pain; 
it was planned to resect the isthmus of the 
fused kidney and suspend the right half of 
the kidney. Surgical inspection revealed a 
very large distended gallbladder and a 
normal horseshoe kidney. The kidney in- 
cision was closed and the gall bladder was 
removed later. Figure 24 shows a low left 
ureteral stone and the presence of a horse- 
shoe kidney; the stone was removed and 
recovery was complete. Figure 25 shows 
two stones in the left half of a fused kidnev; 
these were removed by anterior pyelot- 
omy. Figure 26 shows a stone in the left 
half of a fused kidney; note the high in- 
sertion of the ureter and the shadow cast 
by the isthmus which joins the two kid- 
neys. Figure 27 reveals a staghorn calculus 
in the right half of a fused kidney; a left 
heminephrectomy was done with complete 
recovery. As a general rule, removal of 
either half of a horseshoe kidney is difficult 
because of the complex and anomalous 
blood supply. 

4. Anomalies of position should be diag- 
nosed with reticence. If a patient knows 
that he has a movable or floating kidney, 
it will be blamed for any and all of his 
symptoms; many movable kidneys produce 
no symptoms. To diagnose ptotic kidneys, 
urograms must be done in flat and upright 
positions. Figure 28 shows third degree 
renal ptosis and a marked ureteral kink in 
a female adult; she had much pain and a 
persistent bacilluria. Nephro-ureterolvsis 
and nephropexy gave complete relief. 
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Figure 29.7 shows a movable kidney in a 
male adult*who suffered periodic severe 
renal or ureteral colic; operative inter- 
ference afforded him complete relief. Extra- 
renal encroachments produce anomalies of 
renal and ureteral position which are some- 
times confusing. Figure 297 is a urogram 
of a female adult; a diagnosis of renal tumor 
was made; surgery revealed a large aneur- 
ysm of the renal artery which had displaced 
the kidney and ureter. Aneurysms of the 
renal artery are notable for a lack of audi- 
ble bruit or palpable thrill. 

When the normal ascent of the kidney 
is interfered with, an ecotopic organ re- 
sults. The left kidney is usually affected. 
Figure 30 reveals a stone shadow which 
was thought to be in the urinary bladder. 
А cystogram proved it to be extravesical. 
Further study located the calculus in a left 
ectopic kidney; the stone was removed 
through a transperitoneal pyelotomy. Fig- 
ure 31 shows a symptom-producing left 
ectopic kidney in a male айу who had un- 
dergone three laparotomies before the cause 
of his symptoms was discovered. Figure 32 
shows a left ectopic kidney which produced 
pelvic pain; this pain disappeared when the 
infection in the ectopic kidney was cured. 
Figure 33 illustrates a confusing picture of 
a left ectopic kidney in a female adult and 
a round opaque partially calcified body at 
its superior pole; bowel study and lateral 
roentgenograms indicated that this mass 
was attached to the kidney; it proved to be 
a large retroperitoneal lymph gland as 
shown in Figure 34. Figure 35 shows a left 
ectopic kidney in a male adult which was 
so painful that a nephrectomy was done. 
Occasionally one sees a bilateral fused 
ectopia as illustrated in Figure 36. This 
occurred in a female adult and non-inter- 
ference was advised. 

5. As the kidney rises from its pelvic to 
its permanent lumbar position it rotates 
partially around its longitudinal axis so 
that the calyces face laterally; incomplete 
or exaggerated phases of this rotation pro- 
duce certain anomalies of location of the 
calvces, pelvis, ureter and blood vessels. 


642 


F 


H 
i 


G 


William J. Baker 





lic. 2 
Vic. 28. Third degree renal ptosis in a fen cle. 
i 


. Staghorn calculus in right half of fused kidney. 
Fic, 25. i4, third degree renal ptosis in a male; B, aneurvsm of renal 
artery-—diagnosed renal tumor. 

Vic. go. Calculus in left ectopic kidney. 

Kia. 31. Painful left ectopic kidney. 

Fic. 32. Infected left ectopic kidney. 

lci 








Uu. Left ectopic kidney and partially calcified retroperitoneal lymph rod 
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Vic, 34. Partially caleified lymph node (Fig. i1. 
Vic. as. Painful left ectopic kidney. 
Vic. 36. Bilateral fused ectopia. 
Fic. 37. Incompletely rotated right kidney. 

Bic. 38. Incompletely rotated right kidney and abnormal insertion of ureter. 

Fic. 39. Absence of some of calyces of right kidney. 

Fic. go. No true renal pelvis extrarenal ureteral duplication. 
Fic. 41. Photograph of removed kidney (Fig. 4 
Fic. 42. Bifid renal pelvis. 
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» Bizarre right renal pelvis. 


FIG. 4, 


nap Duplication of ureter in the distal third. 





Fig. as. Stricture at site of ureteral duplication. 


Vic. 45. 


lig. 47. 
Vi. 49. Ol 
Vic. ag, 
lig. se. 


li. zi. 


Duplication of ureter from a fuxtavesical position. 
High insertion of ureter to make a surgic 
reter from intra-ureteral mucosal valves, 





"struction of i 





Hyvdronephrosis due to congenital ureteral st 
Hydronephrosis due to congenital ureteral stric 


Hydronephrosis due to congenital ureteral strictu 
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Figure 37 shows an incompletely rotated 
right kidney with a stone in the renal pelvis; 
the stone was easily removed through a 
a pyelotomy. Figure 38 illustrates how in- 
complete rotation of a right kidney made a 
poor emptying angle at the ureteropelvic 
junction and a hydronephrosis; this kidney 
was removed. 

6. Anomalies of the calyces, pelvis and 
ureter are very common. 

(a) Figure 39 shows the right renal pelvis 
of a female adult which indicates that some 
of the calyces are absent. A yearly urogram 
for the past five years has shown the same 
kind of picture. 

(b) Occasionally there is no true renal 
pelvis. Figure 40 illustrates a high duplica- 
tion of the ureter, each branch ending in a 
major calyx, and for the most part extra- 
renal. The calculus was in the minor calyx. 
Figure 41 is a photograph of this kidney 
and ureter after removal. Note the definite 
stricture at the point of bifurcation. Figure 
42 illustrates a bifid renal pelvis with par- 
tial duplication of the ureter. This was an 
incidental finding in a patient with a rup- 
tured urinary bladder. 

(c) Ureteral duplication is the most com- 
mon anomaly of the upper urinary tract. 
Figure 43 reveals a bizarre right double 
renal pelvis and a left double kidney with 
duplication of the ureter. The most com- 
mon site of ureteral duplication is in the 
upper third. Figure 44 illustrates a right in- 
fected double renal pelvis with a duplica- 
tion of the ureters in the distal third. Oc- 
casionally a stricture occurs where the 
ureters branch; Figure 45 illustrates this 
point and shows a surgical kidney. Figure 
46 shows a right ureteral duplication from 
a juxtavesical position. When ureteral 
duplication is complete to make two vesical 
ureteral orifices for one side, it is important 
to know that the distal orifice leads to the 
upper pole of the kidney and the proximal 
orifice leads to the lower renal pole. This 
occurs because the upper ureteral bud is 
pulled below its partner by the faster 
caudad movement of that portion of the 
wolffian duct from which it originates. 
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Anomalous insertion of the ureter at the 
renal pelvis? may produce a pathological 
kidney. Figure 47 shows a high insertion 
which caused bad drainage of the renal 
pelvis; over a long period of time, this 
produced a surgical kidney in a male adult. 
Congenital malformations inside the ure- 
teral lumen also cause obstructive urop- 
athy; Figure 48 is the ureterogram of a 
ureter which contained a set of three muco - 
sal valves at the point of obstruction to 
make a large, painless but infected surgical 
hydronephrotic kidney. Figures 49, 50 
and sr illustrate surgical hydronephroses 
due to congenital ureteral strictures, so 
termed by the pathologists who examined 
the removed specimens; all occurred in 
adults. 

(d) Anomalies of size of the ureter are 
usually associated with infection and the 
ureterectasis has a definite relation to the 
infection. Figure 52 shows bilateral dilata- 
tion of the lower third of the ureter in a 
female adult with no apparent obstruction 
but much infection; the kidneys show 
moderate pyelectasis. The so-called idio- 
pathic large ureter probably has a defective 
anatomical and neurological basis. Figure 
53 illustrates a huge idiopathic hydro- 
uretero-nephrosis with some dilatation of 
the opposite ureter in a female adult. Since 
these dilatations tend to be bilateral, both 
sides must be studied if surgery is con- 
templated. 

Another anomaly of size of the ureter is 
illustrated in those patients with uretero- 
cele, which is a cystic dilatation of the 
lower end of the ureter, with varying 
amounts of bulbous dilatation of the lower 
ureter and little or no dilatation of the 
renal pelvis. Most of these swellings have 
a very small ureteral orifice. Figure 54 
shows the ureterogram of a female adult 
with a ureterocele, which was discovered 
when she was examined for a recurrent 
pyelitis; Figure 55 shows the same finding 
in a male adult. Ureteroceles may be bi- 
lateral and persist over such a long period 
of time that stasis and infection invite the 
formation of calculi. Figure 56 illustrates 
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‘ раис dilatation of lower ureters. 
Vic, s3. Huge idiopathic hydro-ureteronephrosis, 
Vic. <4. Left ureterocele in a female. 


in a male. 





Vic, ss. Right ureteroce 


Vic. «6. Bilateral ureterocele and multiple urinary calculi. 





lic Left ectopic ureteral opening into vagina. 


& 


Vic. 58. Left ectopic ureteral opening into a seminal vesicle. 


Vic. £9, Hvydronephrosis and aberrant renal arrery. 
59. FAN \ 
Fic, бо. Hydronephrosis and aberrant renal artery. 





Anomalies of the Urinary Tract 
. 





Fic. бї 
lic. 62 
Hic. 63 3. 


‚ Hydronephrosis and aberrant renal artery before section of vessel. 
‚ Hydronephrosis and aberrant renal artery after section of vessel. 
Urachal cyst. 


Кє. 64. Hydro- ureteronephrosis and congenital urethral valves in a boy. 
Vic. 65, Hydro-ureteronephrosis and contracture of the vesical neck i ina boy, 


bilateral ureterocele formation and calculi 
in both kidneys and one ureter. 

(с) Anomalies of position of the lower end 
of the ureters may not be discovered until 
adult life is reached, in spite of the in- 
continence of urine and much inconven- 
тепсе, Figure 57 is the urogram of a female 
adult with a completely duplicated left 
kidney and ureter, with the lower left 
ureteral orifice e in the vaginal in- 
troitus; the lower end of the ectopic ureter 
was dilated but the kidney was not in- 
fected. The kidney did not lend itself well 
to a heminephrectomy, so a complete 
ureterectomy of the ectopic ureter was 
done with an uneventful recovery. Figure 
58 is the urogram of a male adult with 
complete duplication of the left ureter and 
kidney but one of the left ureters opens 


* 


extravesically into the left seminal vesicle; 
when indigo carmine is injected intrave- 
nously, it appears in spurts from the veru- 
montanum. This patient suffers from a 
chronic urinary tract infection. 

One cannot leave the subject of the 
anomalous kidney and ureter without 
directing attention to the anomalous 
blood vessels which supply many kidneys. 
Whether the aberrant vessels cause pathol- 
ogy 1s still debatable; however, renal and 
ureteral symptoms and pathology are 
found in the presence of aberrant vessels 
and must, in most instances, be considered 
related. Figure sg shows a left hydro- 
nephrosis in a male adult which was ap- 
parently caused by an aberrant artery; 
section of vessel gave complete relief from 
previous symptoms and pyelectasis. Figure 
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бо illustrates the same finding in a young 
female adult with periodic a¢ute symp- 
toms; this kidney was removed. Section of 
an aberrant renal vessel may relieve the 
symptoms of obstruction without changing 
the hydronephrotic picture. For example, 
Figure 61 shows a hydronephrosis and aber- 
rant vessel preoperatively and Figure 62 
is the postoperative urogram of the same 
patient. Care must be used in the section 
of these vessels; to cut one which supplies 
too much renal substance invites necrosis 
of the kidney. It is wiser in some instances 
to cut and transplant the ureter to a new 
position of the renal pelvis. 

8. (a) Regardless of the controversy as 
to whether the urachus is the remains of 
the embryological allantois or is sometimes 
a part of the formed bladder which has 
been pulled up to the umbilical region, in- 
teresting anomalies occur in this region. 
Figure 63 shows a cyst of the urachal re- 
gion; there was a constant discharge from 
the navel but there was no connection with 
the urinary bladder. The cyst was removed. 

(b) There is some doubt as to whether 
vesical diverticula are congenital out- 
pouchings which are aggravated by vesical 
neck obstruction or whether they are blown 
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out portions of a worn out bladder wall 
back of a long standing obstruction. The 
fact that vesical diverticula are found in 
the newborn has led to the supposition 
that they could originally be a budding 
from the wolffian duct, similar to the for- 
mation of the ureteral bud. This theory is 
attractive because almost all diverticula 
occur in the region of the ureteral orifices. 

(c) Anomalies of the vesical outlet are 
important because of their obstructive 
character and resulting uropathy. Figure 
64 is the urogram of a boy with congenital 
urethral valves. Note the pyelo-uretero- 
ectasis of a marked character. Figure 6: 
illustrates bilateral infected hydro-uretero- 
nephrosis in a boy, aged eight, with a 
congenital bar or contracture of the vesical 
neck; this obstruction was resected with a 
good clinical recovery. 

Time does not permit a complete review 
of the anomalies of the urinary tract but 
the above discussion will emphasize the 
fact that much uropathy occurs in the 
presence of these anomalies and that urog- 
raphy is indispensable in the diagnosis and 
treatment of these conditions.* 


* For discussion see page 67. 
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URETERAL OBSTRUCTION* 


By B. H. NICHOLS, M.D. 
Cleveland Clinic 
CLEVELAND, OHIO 


RETERAL obstruction with resultant 

hydronephrosis should be a subject of 
the utmost importance to the roentgenolo- 
gist as such a lesion may produce symp- 
toms easilv ascribed to other abdominal 
complaints or to pathologic change in the 
spine. Every roentgenologist should think 
of this possibility in suspected gastro- 
enterological problems, particularly if ex- 
amination of the spine and gastrointestinal 
tract is negative. This type of examination 
is as easily accomplished as an intrave- 
nous examination of the gallbladder. By 
such investigations, many otherwise un- 
diagnosed kidney lesions may be definitely 
exposed. 

Intravenous urography should consti- 
tute one of our major methods of examina- 
tion and should be used as frequently as 
most other examinations. In a recent re- 
view of a great number of cases of ureteral 
obstruction, we were amazed to find that a 
high percentage of cases had markedly 
advanced lesions and that a vast number 
had been submitted to operations directed 
to other organs without relief of the symp- 
toms. This applies particularly to patients 
without abnormal change in the urine or 
without bladder symptoms. 

We hope by this discussion to make more 
men "kidney conscious," with the result 
that a correct diagnosis may be made 
earlier and more often. This is of particular 
importance when ureteral obstruction is 
present, either partial, or complete and 
continuous, or intermittent. Damage to 
the kidney will result on the affected side, 
and often infection from retention or the 
formation of kidney stones, and eventually 
destruction of a kidney. 

In order to appreciate more fully the 
cause of these changes, it is pertinent to 
review briefly the anatomy, physiology, 
and innervation of the ureter. I would like 


to impress on the roentgenologist the ever- 
increasing necessity of a better under- 
standing of neurological symptoms which 
play so great a part in the diagnosis of 
almost all diseases. This applies particu- 
larly to pain and its distribution. The ure- 
ter is a flattened tube which extends from 
the outlet of the kidney pelvis to the angle 
of the vesical trigone where it empties into 
the bladder. It may enter the bladder at 
almost a right angle to the wall or it may 
enter in a rather marked oblique course. 
The ureter is composed of three coats--a 
fibrous outer coat, a muscular middle coat, 
and an inner epithelial coat or mucosal 
lining—underneath which lies a layer of 
submucosal tissue composed of elastic 
fibers and connective tissue. The middle or 
muscular coat is composgd of unstriped 
fibers. 

The vascular supply of the ureter is 
abundant, being derived from several 
sources, and it is freely anastomosing. The 
renal artery supplies the upper third of the 
ureter; branches from the aorta and com- 
mon iliac, the inferior mesenteric or sper- 
matic supply the middle third, while the 
lower third is supplied from the vesical 
arteries and the vas. 

The nerve supply of the ureter is also 
very important in ureteral obstruction and 
particularly in the study of referred pain. 
The nerve supply is an intricate meshwork 
of small fibers. The outer fibrous sheath of 
the ureter carries the nerve supply, the 
innervation coming mainly from the renal, 
spermatic, ovarian, and hypogastric plex- 
uses. The vesical plexus also supplies a 
portion of the lower end of the ureter. The 
afferent fibers come from the tenth and 
eleventh thoracic vertebrae, and the first 
lumbar vertebra. The efferent fibers are 
also in the vagus supply to the ureter. A 
few ganglia are found in the lower third of 


* Read at the Fortieth Annual Meeting, American Roentgen Ray Society, Chicago, HL, Sept. 19-22, 1919. 
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the ureteral segment. The definite ana- 
tomical structure of the innervation of the 
ureter, however, has not been accurately 
demonstrated. It is interesting experi- 
mentally, however, that all the nerves 
supplying the ureter may be cut and yet 
its contractions appear to continue nor- 
mally. Even a cut section, completely 
taken from the ureter, is seen to contract 
rhythmically after removal, and little in- 
fluence can be induced in the ureter by 
stimulation from the hypogastric nerves or 
by the administration of adrenalin. There 
is no sphincter at the lower end of the 
ureter; apparently it is closed by the con- 
traction of the bladder wall and, it is be- 
lieved, by a reflex contraction of the lower 
portion of the ureter. 

The results of partial or complete ob- 
struction to the ureter must be understood 
if correct diagnoses and treatment are to be 
instituted. It has been shown that, if the 
ureter is completely obstructed perma- 
nently, atrophy and nonfunction of the 
kidney take place. Intermittent or partial 
obstruction results in a marked dilatation 
of the kidney, causing hydronephrosis and 
accompanying pain and urinary stasis 
which results in infections and often in the 
formation of renal calculi. 

From a clinical standpoint, pain is 
usually the first symptom of any degree of 
obstruction that overdistends the pelvis of 
the kidney. Because such pain may be 
referred to the gastrointestinal tract and 
simulate spastic colon, or to the region of 
the gallbladder simulating | gallbladder 
colic, and because it may simulate lesions 
of the spine, angina pectoris, and many 
other symptoms, the pain of hydroneph- 
rosis may continue for a long time before 
its true etiology is determined. It may be 
stated quite truthfully that hydronephro- 
sis may present no characteristic symp- 
toms and may be recognized only by 
inference. Therefore, one should always 
bear in mind the possibility that such a 
condition may be present. Since early 
hydronephrosis may cause no abnormal 
change in the urine, attention is often not 
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directed to the possibility of ureteral 
obstruction. 

For a number of years it has been our 
policy to make a careful examination of the 
abdomen in order to determine the size 
and shape of both kidneys, as well as the 
presence or absence of visible calculi before 
any examination is made with opaque 
media for a study of the gallbladder or 
gastrointestinal tract. It has been possible 
by this procedure to determine in a large 
number of cases the presence of a stone, 
either in the kidneys or ureter, which had 
heretofore been unrecognized, to discover 
the presence of a tumor of the kidney as 
shown by the abnormal change in the con- 
tour of this organ, and also to determine 
the presence of a large kidney on one side 
suggesting the presence of hydronephrosis. 
We consider this procedure to be very 
important and we advise that all patients 
who are suffering from abdominal pain 
have such an examination made as the 
first roentgenological diagnostic procedure. 

The causes of ureteral obstruction are 
many. Among the more frequent causes 
may be considered: 


A. Lesions of the kidney 
1. Renal calculi 
2. Tumor 
3. Infections 
4. Blood clots 
c. Anomalous renal vessels 
6. Anomaly of position 
7. Duplex kidney 
8. Fused kidney 
B. Lesions of the ureter 
I. Ureteral calculi 
Opaque 
Nonopaque 
. Stricture 
. Tumors 
Primary 
Secondary 
4. Trauma 
Ligation 
Cutting 
5. Infection 
6. Adhesion 
Congenital 
Acquired 
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7. Kinks 
8. Congenital valves 
9. Diverticulum 
10. Duplication 
ғ. Transplanted ureters 
12. Ureterocele 
13. Atrophic ureter 
14. Megalo-ureter 
15. Ectopic ureter 
16. Extrinsic pressure 
17. Pregnancy 
C. Lesions of the bladder 
г. Tumors 
2. Diverticulum 
3. Infarction 
4. Trauma 
The lesions of the kidney offer a special 
group for diagnosis as many of these ureter- 
al obstructions are secondary to a primary 
lesion in the kidney. These examinations 





Fic. т. Female, aged fifty-two, Bilateral pyelogram 
shows a normal right kidney with a large tumor 
mass in the lower pole of the left kidney producing 
some intermittent obstruction and a moderate 
hydronephrosis. Postoperative diagnosis was soli- 
tary cyst of the kidney, 
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Fic. 2. Male, aged thirty-one. Retrograde pyelogram 
shows a large hydronephrosis of the left kidney 
due to an aberrant vessel obstructing the upper 
end of the ureter. Operation: nephrectomy. The 
kidney was almost totally destroyed, 


will be better made by a pyelogram of the 
kidney by the retrograde method. Some 
tumors (Fig. 1) and anomalies such as 
aberrant vessels (Fig. 2), fused kidneys and 
malposition will usually be readily diag- 
nosed from a urogram made by the 
excretory method providing there is a 
reasonable function in the kidney on the 
affected side. Hematuria may offer a dif- 
cult problem. Repeated examinations or 
examination during intervals of nonbleed- 
ing will often be necessary. 

It is a foregone conclusion that most 
ureteral obstructions must be accompanied 
by pain during the attacks of distention of 
the kidney pelvis. If there is complete con- 
tinuous obstruction, the kidney will cease 
to function and there may be no pain pres- 
ent due directly to the ureteral obstruc- 
tion. If, however, there is an accompanying 
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Vic. 3. Female, aged thirty-nine. Retrograde pyelo- 
gram shows a fused ectopic kidney with bilateral 
ureteral obstruction. 


kidney lesion, pain may be present from 


this source. It is also possible for a tumor of 


the kidney to be present without pain or 
hematuria, the latter being absent in 
about 53 per cent of kidney tumors in our 
series. 

The poor function of polycystic kidneys 
will often make it impossible to determine 
the presence or absence of this disease, and 
retrograde pyelography will be necessary. 
A fair estimate of function will be deter- 
mined, however, by the excretory uro- 
gram. The fused kidney (Fig. 3) offers 
obstruction to the ureters by pressure on 
the upper third and may be accompanied 
by a chain of symptoms, the so-called 
horseshoe kidney syndrome described by 
Gutierrez.! 


Horseshoe syndrome 


a. Abdominal pain in the epigastrium or 


the region of the umbilicus 
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b. Chronic constipation with or without 
gastrointestinal disorder 

c. Urinary disturbance 


Renal calculi (Fig. 4) will often be best 
apprehended by excretory urograms and 
the degree of ureteral obstruction deter- 
mined from the presence of distention or 
retention at the one hour period. At the 
same time, the position of the stone will 
be seen and its location established, while 
often the retrograde pyelogram will en- 
tirely obscure the stone shadow. 

This briefly surveys the best plan of 
examination in the presence of the lesions 
confined to the kidney. In the majority of 
all these lesions other methods of examina- 


tion are helpful and should be done. 


Certainly, in any questionable case, excre- 
tory urography should be followed by a 





Fic. 4. Male, aged forty-six. Low back pain for six 
months. Excretory urogram at thirty minute pe- 
riod shows exact location of a stone іп, ће right 
kidney pelvis with a little hydronephrosis in the 
kidney. 
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retrograde pyelogram. For examination of 
lesions in the ureter, both catheterization 
of the ureter and pyelo-ureterograms may 
be necessary asexcretory urography will not 
often visualize the ureter well. The pres- 
ence of retention and obstruction and 
interference of the dynamics of the ureter 
will be clearly determined, however, and 
further study of the ureter can be made. 
In the examination of a patient with 
ureteral calculi (Fig. 5), if there is not a 
complete obstruction by the stone and a 
functioning kidney is present, excretory 
urography often offers all the diagnostic 
information necessary before manipulation 
or operation is undertaken. The neurolo- 
gical findings of pain and distribution are 
of aid in locating a nonopaque stone which 
may also be determined by a nonopaque 
shadow either in the kidney pelvis or in the 
ureter, care being taken to exclude an air 





Vic. 6. Male, aged thirty-four, Stricture of left ureter 
at ureteropelvic junction. Ureterogram shows par- 
tial obstruction with a large hydronephrosis. Plas- 
tic operation done. Ехсгегогу urogram at thirty 
minute period. 


bubble which may be introduced with the 
pyelographic medium. 

Ureteral stricture (Fig. 6). This lesion 
probably occurs more often in the middle 
or lower portion of the ureter and may pro- 
duce partial or complete obstruction. 
Urologists disagree somewhat on the fre- 
quency of occurrence of this lesion. We be- 
lieve, however, that the presence of spasm 
of the ureter or spastic contraction may 
often be mistaken for an organic stricture. 
We have proved that such was the case 
where catheter obstruction, suggesting a 
stricture, was ruled out by a later urogram 
with four films, showing the suspected area 
in the ureter to be normal and with no 
evidence of dilatation of the kidney pelvis, 
ruling out any apparent ureteral obstruc- 





Fic. s. Male, aged thirty-seven. Right ureteral stone. : 
Urogram shows hydronephrosis, intermittent ure- ПОП. 
teral obstruction. The urogram, one hour period. Ureteral tumors, primary or transplant 
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Vic. 7. Male, aged sisty-three. Hematuria one vear's 





duration. No other urinary symptoms. A uretero- 


gram of the right sidle shows an obstructive lesion 
LAE 


his was a primary papil- 





І 
about the mid-urere: 
jx ots Db EY RR Een 
lary carcinoma of the ureter, 





lesions (Fig. 7) produce obstruction of the 
ureter with an accompanying hydroneph- 
rosis and hematuria and in the trans- 





Fic, o. Male, a 
showing bilater 
terectasis, with bilateral congenital valve at the 

has renal rickets. 


“fifteen. Retrograde pyelogram 
al hydronephrosis, bilateral ure- 











lower end of the ureters. Pati 


plant lesion a primary tumor will be found 
in the accompanying kidney. 

Trauma, either injury or surgical acci- 
dent or radiation stenosis, may safely be 
studied by excretory urography if extra- 
vasation is present; although the kidney 
may rupture, no harm сап be done. 


Fic. 8. Female, aged thirty-four, Diagnosis, ureteral 
obstruction at ureteropelvic junction. Pyeloneph- 


tht Kidney, Urinary symptoms one year, 





Fosis 








Operation: nephrectomy. 


. 
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e 
Fic. 11. Male, aged fifty-four. Cystogram shows 
diverticula of bladder with one diverticulum near 
the lower ureteral orifice on the left, producing 
partial obstruction to the ureters. 


Ligated or crushed ureters show no func- 
tion. 

Infections (Fig. 8). Most infections will 
be accompanied by pus in the urine and 
frequently by blood. Such cases are best 





Vic. то. Male, aged seventy-six, Excretory urogram 
at thirty minute period shows the right kidney 
with a double ureter and kidney pelvis and hydro- 
nephrosis. 


examined by a catheterization of ureters 
and retrograde pyelogram. 

Adhesions to the upper ureter may simu- 
late very closely an aberrant vessel ob- 
struction at the ureteropelvic Junction and 
it will be found impossible in many cases to 


right ureter with a ureteropyelogram, showing a 
large ureterocele at the lower end of the right 
ureter, producing partial obstruction of the ureter. 


Fic. 12. Male, aged fifty-nine. Catheterization of a 
& 
СА 








Fic. Transplanted ureters (transplanted at nine 
years of age). Female, aged twenty-nine. Both 
kidneys apparently noraal size with good func- 
tion. Large quantity 
showing good retention, 


of urine and dye in colon 


differentiate between these lesions by 
roentgen examination. Kinks and congeni- 
tal valves will be well visualized by the 
excretory urogram ; ureteral valves (Fig. 9) 
are usually bilateral and if catheterization 


of the ureter is done the catheter will be 


introduced into the ureter from below 
unobstructed. 
Duplication of the ureter (Fig. 10), if 


not completely to the bladder, will often 
produce a partial obstruction at the joint 
of bifurcation contined usually to one leg 
of the bifurcation. It will usually be neces- 
sary to do a ureteropyelogram to visualize 
well such a lesion. 

The excretory urogram is often the pro- 
cedure that shows a double kidney pelvis 
and will be the first suspicious finding. 

Diverticulum (Fig. 11) and ureterocele 
(Vig. 12) are both rare lesions and can 
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usually only be found by a retrograde 
pyelo-ureterogram. However, they should 
be kept in mind and if any unusual finding 
arises on an excretory urogram, instru- 
mental urography should immediately be 
recommended 

Transplanted ureter with obstruction 
can only be studied by excretory urograms 
(Fig. 13); also this is the best method for 
the examination of the dilatation of the 
ureter in pregnancy, The atrophic ob. 
struction of the ureter in polvcystic kidnevs 
is difficult to detect at all by excretory uro- 
grams as usually these kidneys have a poor 
function. The ectopic ureter will require a 
retrograde elt Gram or ureterogram. 

Megalo-ureter will usuallv be visualized 
well by the excretory urogram. Extrinsic 
pressure on the ureter will also usually be 
determined well by the excretory urogram. 
Many lesions of the bladder 





Fic. 14. Male, aged thirty-four. Urinary symptoms 
for three years. Miliary tuberculosis of the lungs. 
Tuberculosis of the bladder with urinary obstruc- 
поп. Excretory urogram at thirty minute period. 


are best in. 
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vestigated by cystoscopic examination, 
except for possible diverticula. In the 
presence of a diverticulum with the ureter 
entering such a lesion, a cystogram will 
often be of greatest aid. Tuberculosis of 
the bladder may be studied by a urogram 
(Fig. 14). 

This brief consideration of ureteral ob- 
struction will call attention to the great 
variety of possibilities and call our atten- 
tion to the necessity of thorough examina- 
tion, if the roentgenologist is to become a 
proficient diagnostician. 

The urologist will be the judge as to 
diagnosis and management. The clinical 
history and the urological findings com- 
bined with roentgenological findings are all 
necessary in the final diagnosis. 


DISCUSSION OF PAPERS BY DRS. 
GILLIES, BAKER, AND NICHOLS 


Dr. Herman L. Krerscumer, Chicago. 
The essayists have covered the various assign- 
ments in a very thorough and comprehensive 
manner. I should like to discuss these papers 
from the point of view of some of the diagnostic 
problems that I have met in this particular 
field. I will illustrate my remarks with lantern 


slidgs. 

Киз We are generally accustomed to 
believe that when a patient has a tumor of the 
kidney, certain more or less characteristic 
changes are found in the pyelogram and this 
impression as a broad, general proposition is 
true. On the other hand, one may occasionally 
see a patient who has a tumor of the kidney and 
the pyelogram is normal. In this case an infant 
had a tumor of the kidney that in its growth 
did not invade nor compress the renal pelvis 
and the pyelogram as you see was normal. I 
think one must bear this possibility in mind so 
as not to come to wrong conclusions. This was 
a Wilms’ tumor, and, as I said before, it had 
not compressed nor invaded the kidney pelvis; 
hence the pyelogram was normal, so unless we 
think of this remote possibility, we are likely 
to be led astray. 

(Slide) This slide shows a double kidney 
pelvis and a double ureter, of which you have 
seen many examples this morning. The reason 
I show this slide is to call your attention not to 
this anomaly per se, but to the frequency with 
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which it is incorrectly diagnosed. Patients who 
have this artomaly are told that they have an 
extra kidney and cases of this type have been 
diagnosed as supernumerary kidneys. Super- 
numerary kidneys mean the presence of three 
separate and distinct kidneys. These patients 
do not have three kidneys. They have two 
kidneys. They have a double kidney on one 
side and a normal kidney on the other and at 
other times the lesion is bilateral, several 
examples of which we have just seen. It is in- 
teresting to note how frequently cases are 
reported as supernumerary kidneys when the 
author's illustrations clearly show that he is 
reporting cases of double kidney. 

(Slide) This is a case of true supernumerary 
kidney. On this side the pyelogram is normal. 
On the opposite side you will note that there 
are two separate and distinct pelves widely 
separated. This patient actually had three 
separate and distinct kidneys with a free in- 
terval between them. The kidneys were not 
connected as is the case in double kidney. This 
diagnosis was verified by operation. As you all 
know, these cases are very rare; nevertheless 
we should be accurate in the use of descriptive 
terms, when reporting cases of this kind. 

(Slide) There seems to be a little difficulty at 
times in the diagnosis of polycystic kidney. 
Polycystic kidney has frequently been confused 
with malignant tumor. Occasionally it is quite 
difficult especially in the early cases to make the 
differential diagnosis. One must also bear in mind 
the fact that the patient with a polycystic 
kidney may occasionally have a malignant 
tumor in that polycystic kidney. There should 
be no difficulty in recognizing this as the pye- 
logram of polycystic kidney. 

(Slide) Most urologists believe that they are 
always bilateral. Here is a pyelogram from 
which a diagnosis of polycystic kidney was 
made elsewhere and the patient treated for 
several years as a case of bilateral polycystic 
disease of the kidney. This patient has a 
peculiar pyelogram but careful study of this 
pyelogram shows that there is a trickling of the 
medium toward the upper pole and one should 
have no difficulty in diagnosing this a malig- 
nant tumor. À diagnosis of hypernephroma was 
made and verified by operation. The patient 
subsequently died of brain metastasis. The 
point is, this was a pyelogram of a tumor in- 
correctly diagnosed as a polycystic kidney, and 
the patient was treated medically for three or 


658 


four years before the final and correct diagnosis 
was made. . 

(Slide) This shows an intravenous urogram 
and it is an exceedingly interesting one. One is 
at once impressed by the great length of the 
pyelograms as well as by the somewhat 
bizarre appearance. A large easily palpable 
mass was present in both right and left upper 
quadrants. The patient, a child, had a spleno- 
medullary leukemia with leukemia infiltration 
of both kidneys, which accounted for these 
peculiar pyelograms. I show them because of 
their close resemblance to the pyelograms of a 
polycystic kidney with which condition they 
might be confused. 

(Slide) Occasionally the problem of differ- 
ential diagnosis may arise between tumors of 
the kidney and retroperitoneal tumors. In this 
group of cases one must resort to the use of the 
cystoscope, ureteral catheters and pyelograms. 
In this instance the patient had a peculiar 
shadow, as you can see it was irregularly dense. 
There was displacement of the ureter. At oper- 
ation a retroperitoneal lipo-fibrosarcoma was 
found. 

(Slide) This ig the pyelogram of another 
patient with a retroperitoneal tumor and it 
shows in a very clearcut manner the displace- 
ment of the ureter as a result of the growth of 
the -tumor. Displacement of the ureter is 
relatively frequent in cases of retroperitoneal 
tumor. 

(Slide) Attention was called this morning to 
the fact that the presence of blood clot in the 
renal pelvis may be confused with tumor of the 
pelvis or tumor of the kidney proper. In this 
patient the filling defect was due to the pres- 
ence of a very large blood clot in the kidney 
pelvis. 

(Slide) Sometimes a differential diagnosis 
between a solitary cyst and malignant tumor 
of the kidney may be exceedingly difficult. In 
some of the cases of solitary cyst the intra- 
venous urolograms show progressive increase 
in the density of the shadow produced by the 
cyst after the cyst becomes filled with the con- 
tracting fluid. Unfortunately, this is not always 
present. A filling defect produced by a solitary 
cyst many times closely resembles the filling 
defect produced by a tumor. 


Dr. T. P. Graver, Chicago. In regard to 
malignant tumors, the films that were shown 
and demonstrated were very beautiful and, 
in most instances, very obvious. The thing that 
seems important to me is that in many in- 
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stances urological pictures do not clearly show 
a malignant tumor of the kidney when such a 
tumor is present. In other instances an obvious 
diagnosis from the picture or pyelogram may 
cause one to miss a tumor which is present. 

Dr. Jenkinson will bear me out on these two 
cases, which I will mention briefly. About four 
years ago we saw a patient with a mild, spon- 


taneous hematuria with no other symptoms. . 


The patient was cystoscoped and pyelographed 
to find the source of the bleeding and on the 
pyelograms, which were very good, no lesion 
could be found except a hydronephrosis on the 
right side. The examination was repeated. Still 


no other lesion could be found and the patient . 


was discharged from the hospital. About a year 
later he fell on the ice and was brought back 
into the hospital in more or less shock, with 
another hematuria following this fall. At this 
time he had ruptured a large hypernephroma 
of this kidney. We went back and looked at the 


` roentgenograms which had been taken a year 
before. One calyx of this large hydronephrosis 


did look just a little bit frayed and a little bit 
fuzzy. 

The other case that I want to mention is a case 
of a woman who came to us because she had some 
pus in her urine, occasionally a little hemat- 
uria, and a high temperature. Pyelograms and 
cystoscopic examination at that time revealed 
four or five large stones in the lower end e 
megalo-ureter. Tris was also markedly affect- 
ing the ureter. A ureteronephrectomy was per- 
formed and a papilary tumor was demon- 
strated which could not be shown on the 
pyelograms. The patient subsequently died of 


metastases from this tumor. So we do not - 


always want to think about the obvious. 
Sometimes one must look a lot closer and not 
be content with the obvious diagnosis from the 
roentgenograms. 

When one reads the title of the third paper, 
“Ureteral Obstrection,” most of us think 
immediately of ursteral strictures, and ureteral 
strictures are a matter of geography more or 
less. In the East the urologists see a great many 
more ureteral obstructions than we do and I 
think possibly that is due to the influence of 
urologists in those regions. One thing that Dr. 
Nichols brought cut, and with which I agree 
heartily, is that a great many ureteral and 
renal lesions have predominant abdominal or 
gastrointestinal symptoms, and I think most of 
us should think more often of kidney and 
ureter pathology in vague abdominal symp- 
toms. i 
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PYELOVENOUS BACKFLOW 


By WALTER L. KILBY, M.D. 


From the Department of Roentgenology, University of Maryland Hospital 
BALTIMORE, MARYLAND 


HE term “pyelovenous backflow” is 

generally used today to describe a fas- 
cinating phenomenon demonstrated occa- 
sionally on the retrograde pyelogram as an 
extravasation of opaque material into the 
venous system of the kidney. The phe- 
nomenon is not only fascinating but is 
important in the study of the circulation 
of the kidney, in the realization of the 
damage that may be done to the kidney 
during retrograde pyelography, and in the 
interpretation of pyelograms. Investigation 
of the phenomenon has thrown consider- 
able light upon the venous, arterial, and 


w lymphatic systems of the kidney. The 


extravasation of opaque medium and pos- 
sibly infected urine into the blood stream 
may graphically explain reactions follow- 
ing retrograde pyelography which at times 
lead to a rise in temperature, sepsis, and 
possibly death. The characteristic findings 
of pyelovenous backflow on the roentgeno- 
"i have many times been erroneously 
interpreted by both urologists and roent- 
genologists as tuberculosis, tumors, and 
other forms of kidney extravasation and 
infection. 

Voelcker and Lichtenberg! in 1906 were 
the first to demonstrate the practicability 
of outlining the urinary tract with opaque 
substances. The early use of silver salts as 
opaque substances and the subsequent 
demonstration of the ease with which these 
substances could be forced into the blood 
stream made retrograde pyelography some- 
what of a hazardous procedure. The use of 
sodium iodide in subsequent years elimi- 
nated somewhat the reactions following 
pyelography but with the use of the 
halogenated organic substances of today 
such as hippuran, skiodan, and neoiopax, 
only rarely are difficulties encountered? 
Renal pelves may be perforated by cathe- 
ters, this being more easily done in children 


than in adults. The walls of the pelvis and 
ureter may be ruptured by pressure, 
particularly if weakened by infection, 
stones, or ulceration.” 

Extravasation of opaque material into 
the kidney may be divided into four types: 
(1) pyelolymphatic backflow, (2) pyelo- 
parenchymatous backflow, (3) pyelotubu- 
lar backflow, and (4) pyelovenous back- 
flow. Roentgenologists have a tendency 
to classify extravasations into only two 
types, pyelovenous backflow and the inter- 
stitial type. That pyelotubular and pyelo- 
lymphatic backflows also occur there is 
very little doubt and an effort should al- 
ways be made to differentiate these vari- 
ous types. 

The rarity of the demonstration of 
pyelolymphatic backflow is evidenced by 
the fact that up to 1937 only 15 cases had 
been reported, at which time Campbell 
and Seidler added 2 additional cases. 
Roentgenologically pyelolymphatic back- 
flow is recognized as irregular, tortuous, 
linear shadows 2 or 3 mm. in diameter 
extending from the kidney medially toward 
the spine. Occasionally these injected ves- 
sels appear to begin in the corticomedul- 
lary zone and extend medially past the 
pelvis toward the spine and then curve 
slightly downward. No marked pressure is 
required to produce pyelolymphatic back- 
flow. 

Chyluria is usually attributed to a 
blockage of the thoracic duct by the tropi- 
cal parasite, Filaria sanguinis hominis, 
in the absence of an adequate collateral 
lymphatic circulation. Non-parasitic chy- 
luria rarely occurs also. The exact mecha- 
nism whereby chyle reaches the urinary 
tract has never been satisfactorily ex- 
plained; however, it is supposed that where 
there is an obstruction to the thoracic duct 
chyle passes retrogradely down the lym- 
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phatics that drain the kidney. Dilatation 
and stasis of the perirenale lymphatics 
occur which subsequently rupture into the 
urinary tract producing chyluria. Some 
investigators have suggested the presence 
of lymph stomata in the pelvis but these 
have never been histologically or anatomi- 
cally demonstrated. Hampton? in 1920 first 
reported a case of pyelolymphatic backflow 
with non-parasitic chyluria which was not 
clearly demonstrated on the pyelogram. 
Wood" in 1928 was the first to demonstrate 
clearly pyelolymphatic backflow on the 

pyelogram in a case of non-parasitic 
dune. In all cases of chyluria an at- 
tempt should be made to demonstrate 
pyelolymphatic backflow by retrograde 
pyelography and whenever pyelolymphat- 
ic backflow is demonstrated, chyluria 
should be suspected. Since chyluria may 
be intermittent, several specimens of urine 
should be examined. 

Pyelotubular backflow has been a much 
discussed phenomenon. The findings of 
some workers seem to indicate with little 
doubt that this type of backflow actually 
occurs at times although their work has 
not always been confirmed. O’Conor™ 
found that silver nitrate and mercuro- 
chrome could be forced up the collecting 
tubules to the glomeruli. Mason?" in 1914 
showed that substances could be made to 
ascend into the straight and convoluted 
tubules and into the glomeruli, this work 
being confirmed by Burns and Swartz? in 
1918. Hinman and Lee-Brown? in 1924, 
using 2 per cent Berlin blue, were unable 
to demonstrate tubular reflux to any degree 
in fresh human kidneys even after using 
considerable pressure, while about two 
years later Bird and Moise? showed that 
India ink could be passed readily through 
the renal tubules to Bowman's capsule 
under pressures varying from 10 mm. of 
mercury to 100 mm. of mercury. They 
found little evidence of venous extravasa- 
tion of the India ink, a finding somewhat 
opposed to the work of Hinman and 
Lee-Brown. 

Since 1926 it has been found that pyelo- 
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tubular backflow does occur at pressures 
usually used in clinical pyelography. The 
characteristic appearance of pyelotubular 
backflow is the short brush-like radiation 
extending outward into the medulla from 
the calyces for a distance of 5 or 6 mm. 
Occasionally pyelovenous and pyelotubu- 
lar backflow occur simultaneously. 
Pyeloparenchymatous backflow occurs 
following retrograde pyelography with 
pressures ordinarily used in filing the 
upper urinary tract. This interstitial type 
of extravasation is usually seen on the 
pyelogram as an irregular distribution of 
the opaque material in the medullary zone, 
about the major and minor calyces, about 
the pelvis, under the capsule, in the peri- 
renal tissues, or along the upper portion 
of the ureter. This type of extravasation 
is more apt to occur with the use of the 


syringe method than with the gravityeyy, 


method. It may or may not be associated 
with pain in the kidney region and is fre- 
quently followed by bleeding from the 
involved side. Chills, fever, and even 
perinephric abscesses may follow this type 
of injury to the kidney. 

In 1938 Narath" reported the first and 
only case of extrarenal extravasation f¥om 
the renal pelvis during intravenous pye- 
lography. This case showed no evidence of 
obstruction and the pelvis and calyces 
were never completely filled. There was no 
history of trauma to the kidneys. The oc- 
currence of extravasation during intra- 
venous pyelography and with such low 
intraureteral pressures during retrograde 
pyelography indicates the ease with which 
this type of accident may occur. 

The subject of venous extravasation was 
brought to the attention of the medical 
profession by Hinman and Lee-Brown at 
the annual meeting of the Americal Medi- 
cal Association in San Francisco in 1923 
at which time they were awarded the Gold 
Medal for an exhibit showing this phenom- 
enon. They chose to call this phenome- 
non “‘pyelovenous backflow.” These work- 
ers found, by injecting postmortem kid- 
ney specimens of humans, sheep, dogs, 
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and rabbits, using moderate intrapelvic 
pressures, that the pelvic contents passed 
back into the renal veins. The pressures 
used were always below maximal secretory 
pressures and gross and microscopic studies 
showed no evidence of local rupture. By 
using anesthetized sheep and dogs with the 
ureters exposed, they were able to dem- 
onstrate roentgenographically and by sec- 
tions pyelovenous backflow following in- 
jection with sodium iodide solution and 
2 per cent Berlin blue solution at pressures 
as low as 20 mm. of mercury. 

In order to appreciate the problem of 
pyelovenous backflow one must have some 
knowledge of the vascular system of the 
kidney. The renal artery ordinarily pos- 
sesses three branches which pass up into 
the hilum and ramify through the inter- 
stices forming interlobar and arcuate 


A.-rteres. From the arcuate arteries fine 


.radial branches pass at right angles to the 
renal surface to supply the cortex. The 
arterial supply is an end one, there being 
no anastomosis. 

. The fine radially fashioned interlobular 
veins begin in the cortex and pass inward 
forming anastomosing arcades at the cor- 

.ticémedullary zone. From these arcades 
spring interlobar veins which pass down- 
ward toward the hilum next to the wall of 
the calyces and frequently in contact with 
the mucosa of the calyces. In the region of 
the fornices of the calyces the interlobar 
veins arch around the pyramids and it is 
at this point that most investigators feel 
that pyelovenous backflow first begins. 
The interlobar veins collect into usually 
three branches of the renal vein. 

The mechanism of pyelovenous backflow 
has not, even up to today, been satisfac- 
torily explained. Levin! in 1903 thought 
that possibly there existed natural com- 
munications between the renal pelvis and 
the venous system. Hinman and Lee- 
Brown in 1924 felt that distention of the 
calyces produced a spreading of the for- 
nices between the calyces and the papillae 
resulting in minute ruptures into the ad- 
jacent rich venous. plexus. Bird and Moise 
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in 1926 suggested that the reflux first oc- 
curred up the collecting tubules and then 
ruptured into the adjacent interlobular 
veins. This explanation seemed to be some- 
what disproved in 1927 by Brownt who 
showed that the hypodermic injection of 
India ink into the cortex of fresh kidneys 
resulted in the filling of the venous capil- 
lary system with very little being found in 
the tubules. This fact seemed to show that 
the venules were much more fragile and 
subject to rupture than the tubules. Fuchs’ 
in 1930 believed the extravasation occurred 
in a perivenous fashion before there was a 
final rupture into the veins. 

It is quite surprising to see pyelovenous 
backflow, as well as the other types of renal 
and perirenal extravasation, following the 
use of such low pressures. Scott” in 1933 
in connection with the study of effects on 
the pyelogram of various pressures found 
that great pressure of the injected medium 
does not enlarge the pyelographic shadow 
beyond that of a normally. filled one. This 
would seem to eliminate the impression 
that apparent dilatation of the upper 
urinary tract is due at times to overdis- 
tention and not to hydronephrosis. Scott 
also found that 25 per cent of 162 injected 
postmortem specimens, using 30 mm. of 
mercury pressure, showed pyelovenous 
backflow and that shape and disease of the 
pelvis played no part in the occurrence of 
this phenomenon. 

In the pyelogram pyelovenous backflow 
is seen as cone-shaped funnels beginning 
just beyond the minor calyces. In the cor- 
ticomedullary zone, arcades of anastomos- 
ing veins may be seen from which extend 
into the cortex radiations of opaque mate- - 
rial. Pyelotubular backflow is always in 
the form of short brush-like tufts extending 
out from the tips of the calyces. Arcades 
and cortical radiations are never seen in 
pyelotubular backflow. It also must be 
remembered that both pyelotubular and 
pyelovenous backflow may occur simul- 
taneously. 

The following case is presented for it 
represents a phase of pyelovenous backflow 
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Vic; i. A right retrograde pyelogram with an opaque 
catheter in. the right ureter shows irregularity of 
the calyces and extravasation of the opaque 
medium indicative of pvelovenous backflow. The 
areas of increased density in the right side of the 
abdomen are extra-ureteral, 


occurring in the living human that has not 
been described before. 


Whire, unmarried female, aged fifty-eight. 
Admitted to the University of Marvland Hos- 
pital January $, 1939 complaining of soreness 
in the right lumbar region and pain in the 
right upper quadrant of the abdomen. The pa- 
tient complained of nocturia of three times for 
many vears, No hematuria, pyuria, burning, 
tenesmus, or frequency. present. The patient 
had been seen in a private office a few days 
before admission and had had a plain film of 
the kidneys, ureters, and bladder. On the film 
two areas of increased density were seen on the 
right which suggested ureteral calculi. 

The physical examination showed moderate 
obesity,a blood pressure of 1g2/112,and tender- 
ness over the 12th right rb. 

Blood and urinary studies were normal, 
Phenolsulphonphthalein excretion was до per 
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cent in two heurs. Non-procein nitrogen in the 

blood was 27 mg. per too cc. of blood. Wasser- 

mann reaction negative. 

Cystoscopy showed the urethra normal; blad- 
der was normal. Moderate trigonitis present. 
Right ureter catheterized easily with a No. § 
catheter. A No. 5 catheter could not be passed 
up the left urecer. A plain film with the catheter 
in the right ureter showed the areas of increased 
density not in relation to the catheter. With a 
syringe 18 cc. of skiodan was injected in the 
right pelvis. The pyelogram showed the areas 
of increased density to be not in the ureter. 
Considerable pyelovenous backflow һай oc- 
curred. The pelvis was reflled about twenty 
minutes later and a film was made. Less pyelo- 


venous backflow occurred on the right but a 
the left. kidney was also seen, 


prelogram of 





Fic. 2. The right kidney pelvis was reinjected. The 
film was mace about twenty minutes after the 





first injection as indicated in Figure 1. The extrav- 
asated dve has disappeared. The calyces appear 
sharper in outline, At this time a pyelogram is 
noted on the opposite side, evidently due to ex- 
eretion of the dye that had been extravasated 
into the vencus system on the right side at the 
time of the first pyclogram. 
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evidently due to excretion of the extravasated 
dye on the left. No bleeding occurred after 
the pyelovenous backflow and there was no 

post-cystoscopic reaction. 


The only analogous phenomenon found 
in the literature occurred in the experi- 
mental work of Hinman and Lee-Brown 
in 1924. These workers exposed the ureters 
of an anesthetized sheep, filled one pelvis 
with a solution of phenolsulphonphthalein 
at 40 mm. of mercury pressure and shortly 
phenolsulphonphthalein appeared in the 


‘urine from the opposite kidney. Subse- 


quent examination of the kidneys showed 
no rupture or extravasations. 

The appearance of. dye in the opposite 
kidney shows without doubt that pyelo- 
venous backflow actually occurred. This 
graphic demonstration might be more often 
observed if additional films were routinely 


~. «made ten or fifteen minutes after discovery 


~ 


of pyelovenous backflow. 


SUMMARY 


1. The four types of kidney extravasa- 
tion are reviewed and their differential 
characteristics are pointed out. 

2. The case of pyelovenous backflow 
_Pregented. adds new evidence that venous 
“extravasation occurs. 

The privilege of reporting this case, granted by 
Dr. J. Mason Hundley, Professor of Gynecology, 
University of Maryland, Baltimore, Maryland, is 
acknowledged. 

REFERENCES 
1. Авезнооѕе, B. S. Pyelographic injection of the 
perirenal lymphatics. 4m. F. Surg., 1934, 25, 
427-450. 


Pyelovenous Backflow 


2. 


10. 
ІІ. 


12. 


14. 


15. 


. Biro, С. E., 


. Burns, J. E. 


. CaMPBELL, M. E. 


лй 


663 


Baretz, L. Н. Rupture of kidney following 
pyelography. ў. dm. M. Ass., 1936, гоб, 
980-983. 

and Morse, T. S. Pyelovenous 

backflow. 7. Am. M. Ass., 1926, 86, 661—663. 


. Brown, R. K. L. Phenomenon of pyelovenous 


backflow. 3. Urol., 1927, 17, 105-112. 

and Swartz, E. O.. Absorption 
from the renal pelvis in hydronephrosis due to 
permanent and complete occlusion of ureter, 
7. Urol., 1918, 2, 445-454. 

and Seipier, V. B. Uro- 
graphic pyelolymphatic backflow. Am. J. 
Кокнтсехог. & Кар. THERAPY, 1937, 38, 
602-606. 


. Fucus, F. Pyelovenous backflow in human kid- 


ney. F. Urol., 1930, 23, 181-216. 


. Hampton, Н, Н. А case of non-parasitic haema- 


tochyluria. Bull. Johns Hopkins Hosp., 1910, 


` 31,20. 
. Elinman, F., and Lee-Brown, К. К. Pyelo- 


venous back flow, its relation to. pelvic re- 
absorption to hydronephrosis and to accidents 
of pyelography. ў. Am. M. Ass., 1924, 82, 
607—613. 

Mason, J. M. Dangers attending injections of 
the kidney pelvis for pyelography. F. Am. M. 
Ass., 1914, 62, 839-844. . 

NARATH, P. A. Extrarenal extravasation ob- 
served in course of intravenous urography. 
7. Urol., 1938, 39, 65-74. 

Scorr, D. E. Effects of pressure of pyelographic 
mediums. 7. Urol., 1933, 30, 39-47. 


. Stevens, W. E. Roentgenologic examination of 


kidney with special reference to backflow and ^ 
injuries associated with retrograde pyelog- 
raphy. 7. Urol., 1938, 39, 598—610. 

Yorrcxer, F., and LICHTENBERG, A. Pye- 
lographie (Roentgenographie des Nieren- 
beckens nach Kollargolfüllung). München. 
med. Wehnschr., 1906, 53, 105-107. 

Woon, A. H. Unilaterial renal chyluria. $. Urol., 


1929, 27, 109-117. 


LATERAL PYELOGRAPHY* 


MAY, 1940 


by E. L. SPHELETT, M.D., and D. Y. KEITH, M.D. 


LOUISVILLE, KENTUCKY 


q.s lateral pyelogram is an aid to the 
study of pathologic behavior. It is 
not recommended as a routine examination 
but it is frequently indicated and some 
times necessary. We will not attempt to 
establish diagnostic dogma but will discuss 
briefly our experiences with lateral pyelog- 
raphy during the past five years. 


TECHNIQUE 
The lateral pyelogram is made on the 
regular cystoscopic table. The patient must 





Fic. т. Position of kidney and ureter normal for this 
individual. Ureter slightly forward at level of 
lumbosacral joint because of catheter tension. 


be in an exact lateral position. with the 
questionable side next to the film. The side 
uppermost is subject to considerable dis- 
tortion. The ureter and/or kidney is re- 
filled, depending on whether a uretero- 
pyelogram or pyelogram is desired, and 
roentgenographed with the shortest pos- 
sible exposure. The roentgenogram should 


visualize the usual quantity of pvelo- 
graphic med'um or leaded catheter in the 
ureter and kidney. Occasionally, in large 
individuals, an increase in concentration of 
the pyelographic medium permits better 
visualization. The catheter may be left in 
the opposite ureter when for some reason 
it is advisable to do so. The best results are 
obtained by retrograde -echnique, but in 
those pathologic processes accompanied 
by stasis, lateral intravenous urography 
can be done quite satisfactorily (Fig. 3.7 


and В). 





Vic, 2. Horizontal rotation with calyces directed 
posteriorly. Position of ureter and kidney other- 
wise normal. Constriction below ureteropelvic 
junction wes shown on routine pyelogram. No 
surgery. 


* Read at the Thirty-ninth Annual Meeting, American Roentgen Ray Society, Atlaine City, М. lo Sept. 20723, 1938. 
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NORMAL LATERAL PYELOGRAM 


We usually, but with certain modifica- 
tion, use Mertz's criteria of the normal 
lateral pyelogram. The shadow of the pel- 
vis is usually superimposed on that of the 
second lumbar vertebra, but sometimes on 
part of the first and second, or second and 
third lumbar vertebrae. The long axis of 
the renal pelvis and the spine correspond. 
The superior and inferior calyces extend up 


Lateral Pyelography 
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convex posteriorly to deep in the pelvis 
where it again comes forward to enter the 
bladder (Figs. 1 and 2). The anterior sur- 
face of the ureter in relation to the peri- 
toneum is fairly constant. Normal vari- 
ables must be learned by experience. 
ESSENTIAL INFORMATION 

The lateral pyelogram should establish 
the type and the degree of rotation of the 
kidney, and the anteroposterior position of 


Vio. 3. Æ, sixty minute urogram. Kidney displaced laterally, more at upper pole. A dynamic type of hydro- 
nephrosis and hydroureter. Lumbar scoliosis with concavity to left, increased left-sided density, psoas 
muscle poorly visualized. Pathologic behavior of infection. В, anterior displacement of kidney and ureter. 
Slight vertical and horizontal rotation. Diagnosis of large perinephric abscess with generalized infection 
of retroperitoneal space made. Surgery: incision and drainage; 1,000 cc. pus obtained. 


and down respectively (Fig. 1), but if 
there is some rotation of the kidney on its 
long axis, the significance of which is not 
yet entirely understood, the calyces may 
point backward towards the spinous proc- 
esses, or be visualized through the pelvis 
(Fig. 2). The ureter descends in a smooth 
convex curve anteriorly behind the shadow 
of the vertebral bodies until it reaches the 
inferior margin of the fourth lumbar where 
it becomes anterior and passes downward 
just anterior to the fifth lumbar and the 
lumbosacral joint, then becomes slightly 


the kidney and the ureter. We use Mertz's 
terminology of vertical and horizontal 
rotation, that is, rotation on the short and 
long axis respectively. Combination of 
types and degrees of rotation and displace- 
ment vary with different lesions and con- 
stitute the essential basis of diagnosis from 
lateral pyelography, but this information 
must be correlated with that obtained 
from the routine pyelogram, and patho- 
logic behavior. The most significant com- 
bination is that of vertical rotation and 
displacement. 
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Vic. 4. 7, large dense kidney, small hydronephrosis, 


moderately dilated ureter, apparently deformed 
lower calyces, lumbar scoliosis, concavity to left, 
increased left-sided tissue density becoming lateral 
and convex at brim of the pelvis. B, anterior dis- 
placement of the kidney and ureter, vertical ro- 
tation, lower pole forward. Perinephric abscess 
located inferiorly, 








Vic. g. 7, slight horizontal rotation. Spasm and ir- 
regular contraction of upper end of ureter. Small 
amount of gas in small bowel. B, slight anterior 
displacement of kidney and ureter, rotation chiefly 
horizontal. Roentgen diagnosis was perinephric 
infection but in addition there was a subcapsular 
abscess which was not diagnosed from roentgeno- 
gram. 
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LESIONS SUBJECT TO STUDY 


We have found the information obtained 
helpful and at times conclusive in the 
diagnosis of the following lesions: renal 
neoplasms and cysts, perinephric abscess, 
primary retroperitoneal tumors, retroperi- 
toneal infections, tumors arising from 
organs adjacent to kidney, retroperitoneal 





Fic, 6, 4, enlarged lower renal pole (due to това). e 
Questionable deformity of calyces. Clinical history 
suggested carcinoma of colon, Anteroposterior 
pyelograms showed what appeared to be a tumor 
of the kidney. B, kidney pelvis organically normal, 
Anterior displacement of kidney and ureter, ver- 
tical (short axis} and horizontal Gong axis) rota- 
tion. Diagnosis: retroperitoneal tumor, probably 
sarcoma, slight mechanical hydronephrosis. Sur- 
gery and biopsy: chronic indurated perinephric 
abscess, normal kidney. 


metastatic malignant growths, congenital 
and acquired abnormalities of the kidney 
and ureter, and in a large group of mis- 
cellaneous conditions encountered from 
time to time in the investigation of the 
urinary tract. 

Perinephric Abscess, Since the retroperi- 
toneal space is potential an increase in 
solid or fluid medium from inflammation 
manifests itself by extension along natural 
planes of tissue cleavage and by displace- 
ment of organs in the direction of least 
resistance which, is usually forward and 
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downward, modified occasionally by the 
difference in the relationship of the right 

and the left kidney. 

Perinephric abscess causes predomi- 
nantly anterior displacement of the kidney 
and the ureter, but this is associated with 
variable degrees of vertical and horizontal 
rotation (Figs. 3, 4 and 5). The amount of 
displacement depends upon the extent of 
the infiltration and the degree of suppura- 
tion (Fig. 3.7 and B), and the direction of 
rotation, the probable location of suppura- 
tion (Fig. 4,7 and B). When these dynamic 
signs are correlated with acute pathologic 
behavior, the diagnosis becomes relatively 
simple. A chronic indurated perinephric 
abscess without the evidence of acute 
pathologic behavior may be quite difficult, 
if not impossible, to differentiate from a 
retroperitoneal sarcoma (Fig. 6.7 and B). 
This simple procedure should decrease the 
number of explorations for acute abdomen, 
since perinephric abscess does cause con- 
siderable peritoneal irritation with symp- 
toms easily mistaken for an intra-abdomi- 
nal condition. 





Fic. 7. 27, horizontal rotation, outward displacement 
of the lower pole, filling defect in pelvis at tip of 
catheter. Information not conclusive, B, lateral 
roentgenogram shows invasion of pelvis. Working 
diagnosis of Wilms’ tumor. Tumor regressed in 
size, and there was return of function following ir- 
radiation, (Courtesy of Dr. H, O. Mertz.) 


Lateral Pyelography 


667 





Vic. 8. „7, large upper quadrant tumor. Kidney dis- 
placed to pelvic brim. Pelvis rotated. B, extreme 
vertical rotation, no appreciable anterior displace- 
ment, kidney pelvis intact. Sarcoma tail of pan- 
creas. (Courtesy of Dr. H. O. Mertz.) 


Tumors of the Kidney. The greater 
number of cortical neoplasms can be de- 
tected from the routine pyelogram. Occa- 
sionally, the lateral pyelogram will give the 
only conclusive evidence of a renal neo- 
plasm (Fig. 7.7 and B), permit the ditfer- 
entiation of retroperitoneal tumors dis- 
placing the kidney (Fig. 8.7 and B), or 
prevent the diagnosis of tumor because of 
a vertically rotated kidney (Fig. 64 
and В). 

Cortical neoplasms cause predominantly 
vertical rotation, variable degrees of hori- 
zontal rotation, and little if any, more 
frequently no anterior displacement, of the 
kidney or the ureter, Mertz (Fig. 98). If 
there is appreciableanteriordisplacementof 
the kidney and a localized segment of the 
ureter with evidence of an intrarenal 
malignant growth, the tumor has probably 
invaded perinephric structures and the 
choice between surgery and irradiation 
should be seriously considered because the 
case 15 probably inoperable (Fig. 10.7 
and B). We suggest that the lateral pye- 
logram be employed in all cases clinically 
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or roentgenologically suspected of malig- 
nant growth. . 

Cysts. Large solitary cysts of the kidney 
cause considerable vertical and horizontal 
rotation without a comparable degree of 
anterior displacement, even when the cyst 
is huge (Figs. 11, 12 and 13), and most 
frequently there is no appreciable displace- 
ment (Figs. 12 and 13). Other criteria for 
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always a mechanical hydronephrosis which 
may be general or partial, due to chronic 
compensation which is more frequently not 
present in malignant neoplasms because of 
the more rapid growth of the latter. A 
great effort should be made to differentiate 
between small serous cysts and small neo- 
plasms because the solitary cyst often 
causes no symptoms and a useless opera- 


Vic. 9. 27, anteroposterior and lateral pyelograms in a case of retroperitoneal sarcoma. There is consider- 
able anterior displacement of the kidney and ureter and marked horizontal and vertical rotation of the 
kidney. B, the two small figures to the left show influence of hypernephroma. Vertical rotation of slight 
degree and compression of kidney pelvis. The single figure to extreme right, reading from left to right, 


shows increased size of the hypernephroma, 


cysts must be emploved. In our experience 
cysts cause less compression deformity 
than a malignant tumor of comparable 
size, rarely distort the pelvis unless there 
is associated infection, and often appear as 
an accessory rather than an incorporated 
mass because of the difference in the gene- 
sis of the lesion. There is practically 


tion with clinical failure may be avoided. 
If there is an element of doubt the patient 
should receive the benefit of it. The differ- 
ential diagnosis is particularly difficult 
when the small cyst involves the upper 
pole, because the law of probability favors 
a malignant neoplasm. 

Retroperitoneal Tumors. These include 





Fic. то. .7, calyces tuffed superiorly. Nonopaque 


ney and upper end of ure 
developed kidney sugges 
more specific? B, vertica 
anterior displacement of 


filling defect in pelvis. Lateral displacement of kid- 


ter. Tumor of abnormally 
ted. Can the diagnosis be 
and horizontal rotation; 
kidney and upper end of 


ureter, lower half of kidney pelvis hydronephrotic 


and displaced upward; 





xithologic behavior of a 


malignant condition. Diagnosis of perinephric ex- 
tension confirmed by surgery. Was not removable. 


No biopsy. 
° 





Fic. 12. ./, large tumor lower pole of right kidney. 


Pelvis displaced upward 
vertical rotation lower c 


and rotated. B, go degree 
alyces anteriorly. Hydro- 


nephrosis of cephalic calyces. No anterior displace- 


ment. Solitary cyst. 
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Vic. it. 27, large, slightly irregular tumor lower pole 
right kidney. Pelvis pushed up. Actual condition 

Ё of pelvis not demonstrated. B, considerable verti- 
cal rotation of kidnev, lower half of kidney pelvis 
compressed, but pelvis otherwise intact. No an 
terior displacement. Solitary cyst. (Courtesy of 
Dr. Н. О. Mertz.) ý 





Fic. 15. 27, large tumor lower pole of left kidney dis- 
placing pelvis upward. Condition of pelvis not 
demonstrated. B, pelvis intact except for mild 
compression; go degree vertical rotation. No ap- 
preciable anterior displacement comparable to size 
of mass, Solitary cyst. (Courtesy of Dr. Н. О. 
Mertz.) 
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Fic. 14.4, appendectomy without relief. Urography: 


hydronephrosis from ureteropelvic junction ob- 
struction, Retrograde: ureteropelvic junction 


obstruction evident bur lesion is not demonstrated, 


В, lesion and sacculated hydronephrosis shown. 
Diagnosis of aberrant vessel. Is to return for sur- 


gerv. 








Fic. 15. 27, anteroposterior roentgenogram fails to 
demonstrate exact type of ureteropelvic Junction 
lesion but suggests aberrant vessel. Kinking at tip 
of catheter due to catheter. А, lateral roentgeno- 
gram shows unquestionable deformity of aberrant 
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both the true retroperitoneal sarcoma, and 
tumors orig. nating from retroperitoneal or- 
gans other than kidney, particularly the 
tail of the pancreas. Primary retroperi- 
toneal tumors cause considerable anterior 
displacement which is always associated 
with a cons derable degree of horizontal 





Fic. 16. ./, stone demonstrated in pelvis bv roent- 
genogram of she kidney, ureter and bladder in- 
cluded in mecium and not visible on pyelegram. 
General, with localized increased hydroneph®osis ¢ 
of upper calyx, Cause not clearly seen, B, stricture 
of cephalic infundibulum causing increased partial 
hydronephrosis. Ureteropelvic Junction obstruc- 
tion causing general hydronephrosis. Evidence of 
infection which is more advanced in obstructed 
calyx. No surgery. 


and vertical rotation (Figs. 8.7 and B 
and 9.7), thus tending to differentiate them 
from perinephric abscess which causes pre- 
dominantly anterior dispiacement of the 
kidney and ureter, and from primary renal 
tumors which cause predominantly verti- 
cal and horizontal rotation of the kidney 
without displicement or appreciable dis- 
placement of the kidney and the ureter. If 
a retroperitoreal lesion is demonstrated 





vessel and the hydronephrosis to be larger, and 
sacculated. The kidney is a litte posterior, A short 
pedicle was present, The possibility of a posterior 
position due to short pedicle will he studied in fu- 
ture cases, 


Ф 
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and does not conform to these criteria one 
must carefully consider other possible 
origin with the probable result of the phys- 
ical force of the lesion. This will at times 
determine its origin if not the actual na- 


ture of the tumor (Fig. 8.7 and B). The 
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Ec. 17. 27, crossed dystopia. Catheterization of right 
ureteral orifice failed to give relief. Catheterization 
of left ureteral orifice with relief. Urogram sixty 
minutes, Left catheter for drainage. Note correct 
point of direction of pelves and point of crossed 
kidney inferiorly. B, kidneys and ureters in rela- 
tively normal anteroposterior position, 


lateral pyelogram thus emphasizes the 
importance of physical properties in uro- 
logical diagnosis. 

Miscellaneous. This includes too great à 
number of abnormal conditions to be dis- 
cussed here. A good rule to follow is to 
make a lateral pyelogram when the routine 
pyelogram leaves one in doubt as to the 
probable significance of some aberration 


from the average normal. Congenital 
(Figs. 14 and 15) and acquired lesions 
(Fig. 16.7 and B) at the ureteropelvic 


junction, vague causes of У. апа сот- 
plete hydronephrosis (Fig. 15,7 and B), 
unusual appearing pelves (Figs. 4, 6, 7, 


P 


DEUM Lateral Pyelography 671 


10, 11, 12 and 13), anomalies of develop- 
ment which might lead to clinical confusion 
(Fig. 17,7 and В), and calcifications an- 
terior or posterior to the kidney which may 
appear to be in the kidney pelvis because 
of superimposition, and differentiation be- 
tween intra-abdominal and retroperitoneal 
masses, etc., all lend themselves well to 
study by lateral pyelography. 


SUMMARY 


The lateral pyelogram has a wide range 
of usefulness. The technique is simple and 
does not appreciably delay the urologist 
or add to the discomfort of the patient. The 
normal variable is much less than in the 
average system which makes it relatively 
easy to detect the pathologic. It permits 
convincing localization between intra-ab- 
dominal and retroperitoneal tumors and in 
the differentiation of retroperitoneal le- 
sions themselves, and can be used to ad- 
vantage in the roentgenological investiga- 
tion of all urinary tract ppoblems. Elective 
lateral pyelography is of as much value as 
the lateralization of anv other organ or 
system of organs and should be placed on 
an equal plane. 

We wish to express our appreciation to the staff of 
the Kentucky Baptist Hospital for making this paper 
possible, and particularly to Drs. J. R. Stites and 
J. Andrew Bowen who have been more than generous 
in their helpful advice and in permitting the use of 
their urological material, and to Dr. H. O. Mertz, 
Indianapolis, Indiana, who has kindly contributed 
several illustrations. 
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this paper because this is a subject which has 
apparently been somewhat neglected. As has 
been said, Dr. Mertz’s paper on “Lateral 
Pyelography” showed the value and described 
definitely most of the occasions in which this 
method of examination may be utilized to 
advantage. 

We have been much interested in lateral pye- 
lography, particularly in the diagnosis and 
location of suspicious shadows in the region of 
the kidneys. Quite often it has been our expe- 
rience that dense shadows which appeared to be 
calculi lost in the pyelographic medium on an 
anteroposterior exposure were, to our chagrin 
after making a pyelogram, shadows either 
posterior or anterior to the kidney. Therefore, 
we now almost routinely do a lateral pyelogram 
where renal calculi are suspected if they are not 
definitely identified by either a pyelogram or an 
excretory urogram. 

We have also found this procedure to be a 
most valuable adjunct to our present methods 
of examination of patients suspected of having 
a perinephritic abscess. Dr Menville, in his 
paper on “Perinephritic Abscesses" published 
in the June issue of the Journal of the American 
Medical Association, described the importance 
of lateral pyelography as an aid in the diag- 
nosis of these lesions. Dr. Shiflett, today, has 
again called attention to the value of this 
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procedure. It has been particularly valuable in 
cases of a well established abscess as, by the ` 
presence of the collection of pus at the lower 
pole of the kidney—usually the medial side— 
the kidney is displaced forward, together with 
the ureter, which produces a somewhat 
crescent-shaped deformity. There are few 
things, except possibly a smooth, symmetrical 
tumor either of the lower pole of the kidney or a 
perirenal tumor end possibly an aneurysm of 
the abdominal aorta, which might produce such 
a deformity. However, with the clinical history 
and the other known findings which we have 
depended upon so long, it is not difficult in most 
instances to correctly establish the diagnosis of 
a perinephritic abscess. 

With the present speculations that circula- 
tory renal disturbance is a causative agent in 
the production of hypertension, lateral pyelo- 
grams, we feel, are of importance in deter- 
mining the torsior of the kidney on its long 
axis. This may be a definite factor in circula- 
tory disturbance if Dr. Goldblatt’s findings are 
true, in which cas2 this type of examination 
may become very valuable. 

As the speaker has shown so well, there are 
many other uses fcr this type of examination 
and one in particular is the demonstration of a 
stricture of the upper end of the ureter in the 


presence of a redundancy. 
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CALCULUS IN A URACHUS 
REPORT OF A CASE WITH ENURESIS* 
By GEORGE M. WYATT, M.D., and THOMAS Н. LANMAN, M.D. 


BOSTON, MASSACHUSETTS 


HE finding of a calculus in a urachus 
Ж is unusual. A survey of the literature 
reveals only one reported case.! In that in- 
stance, the stone was of considerable size, 
operation was refused, and the patient died 
of uremia. 

The case reported below is of particular 

significance in that it again calls attention 
to the importance of giving the most care- 
ful consideration to the symptom of enu- 
resis in a child. A variety of organic lesions 
in the urinary tract may be responsible for 
urinary incontinence in early life? Par- 
ticularly important are certain congenital 
anomalies, among which are posterior ure- 
thral valves, ectopic ureters, anomalies of 
the spine, and lesions of the central nervous 
system. 
. Every effort must be made to exclude 
organic lesions before treating any patient 
with urinary incontinence as a mental or 
emotional problem. 


д REPORT OF CASE 

The patient was a white male, aged seven, 
who came under our observation because of ap- 
parent inability to acquire normal urinary con- 
trol. Bed wetting was constant. Control during 
the day was not normal, but on close question- 
ing it was suggested that the lack of control 
was an urgency with incontinence rather than 
true incontinence. 

His birth history and past history were en- 
tirely normal. He had had no serious illnesses. 
His parents were highly intelligent and had 
sought advice from several physicians regard- 
ing the boy’s urinary difficulties, which were 
now causing considerable trouble, particularly 
because of comments by his school- and play- 
mates. Repeated urinary analyses had failed 
to show any evidence of infection. General phys- 
ical examination revealed no abnormalities. 

Roentgenograms were taken of the lumbo- 
sacral spine in an effort to exclude a congenital 
anomaly of the spine as a causative factor in the 


enuresis. The calculus was noted on these films 
and described as being rather far anterior, but 
still within the limits of the bladder area. In- 
travenous pyelography was done to visualize 
the urinary tract and determine the exact loca- 
tion of the calculus in relation to the bladder 
(Fig. 1, 4 and B). The shadow of the calculus 
was seen to project anteriorly from the bladder 
wall in the region of the urachus. A diagnosis 
of stone in the lower end-of the urachus was 
made and operation advised. 

Operation. A midline suprapubic incision was 
made from just below the umbilicus to the sym- 
physis. The rectus muscles were pulled later- 
ally, the prevesical space entered, and the blad- 
der freed. The peritoneum was stripped upward 
and on approaching the dome of the bladder, 
the fibrous cord of the urachus was seen. This 
cord-like structure fanned out as it entered the 
bladder wall. Incision was made just below it 
into the bladder and on exploring with the fin- 
ger and everting the mucous membrane of the 
bladder a pedunculated mass the size of a large 
pea was encountered. This mass had its base in 
the bladder wall (Fig. 2). It was excised, and 
about 2 cm. of the tract of the urachus was ex- 
cised with it. On cutting across this fibrous tract 
about 2 cm. distal to the bladder no lumen 
could be identified. The tract was tied at this 
point with catgut. A catheter was placed in the 
bladder. The bladder wall was closed about it 
in the usual manner. A drain was placed in the 
prevesical space and the skin and fascia closed 
with silk. 

The pathologist’s report is as follows: 

Gross Description. The specimen consists of 
two pieces of tissue, one measuring 1.3X1.3X 
0.6 cm. in its greatest diameter, the other 
1.1X0.5X0.3 cm. The first piece is roughly 
pearshaped, and reveals a normal appearing 
whitish-gray mucosal surface, except on one 
side where a recent cut surface of reddish color 
is noted. On palpation a firm stone-like mass is 
found in the center of this piece. The second 
specimen exhibits on one side a mucosal surface 
similar to that described above, while the other 
surfaces are of a reddish-yellow color. This 


* From the Departments of Roentgenology and Surgery of the Infants’ Hospital, and the Children’s Hospital, Boston, Massachusetts, 


673 


674 George M. Wyatt and Thomas H. Lanman Mavi удо 
. 





of 35 per cent 
diodrast shows the shadow of the calculus to lie within the margins of the dye-filled bladder. P, in the 
lateral view, the shadow of the calculus projects anteriorly from the margin of the bladder in the region of 
the urachus. 


Fig. т. 27, anteroposterior film of the urinary tract following intravenous injection of 17 cc. 





Vic, 2. Diagrammatic sagittal section through the 
lower abdomen shows the relationship of the | aph of a section through the 
urachal remnant and the calculus te the ab- calculus. 27, area of calcification: P, bone; C, con- 
dominal wall and bladder. nective tissue. 
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Nd of tendon-like consistency. No lumen is 
found'in the specimen. Representative sections 
are placed in Zenker's fluid and 10 per cent 
formalin. 

Microscopic. Three sections stained with 
eosin, methylene blue were examined. The 
sections show connective tissue which in one 
section is covered by a lining of transitional epi- 
thelium. The connective tissue immediately 
below this transitional epithelium 1s loose and 
contains numerous congested vessels and nu- 
merous small areas of recent hemorrhage. In 
another section the connective tissue is of a 
more dense collagenous character, and inter- 
mingled with numerous bundles of smooth mus- 
cle fibers. The third section shows the connec- 
tive tissue which surrounds and includes large 
deposits of caleium and some newly formed 
bone. 

'This area of calcification, which is completely 
surrounded by dense connective tissue, consists 
of numerous small and large masses of dense 
basic staining material, often arranged in cir- 
cular masses. Scattered throughout the area of 
calcification are small masses exhibiting defi- 
nite bone formation. Nuclear structures stain 
poorly and osteoblastic activity is not marked 
(Fig. 3). 

Diagnosis. Calcification and ossification of 
remnant of urachal cyst. 

The patient had an uninterrupted convales- 
cerce and was discharged on the sixteenth post- 
operative day, at which time the suprapubic 
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wound had healed, and he was voiding nor- 
mally through the urethra. 

It is gratifying to report that since operation 
the boy’s control during the day became prac- 
tically normal within a very short time. The 
night bed wetting was a little harder to over- 
come, but now, four months after operation, 
the parents report that he has no trouble except 
occasionally when he is overtired. These epi- 
sodes are becoming less and less frequent. 


DISCUSSION 


It is interesting to speculate on the 
reason for the enuresis. The mass in the 
bladder wall probably interfered with the 
neuromuscular mechanism of the bladder 
sphincter. While it could not be compared 
with the urgency due to a badly infected 
bladder with a loose stone, it is reasonable 
to assume that this mass did have a certain 
amount of mobility which contributed to 
the disturbed function. This conclusion is 
supported by the clinical improvement of 
the patient following removal of the 


calculus. 
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PULMONARY LESIONS AFTER ROENTGEN AND á 
RADIUM IRRADIATION* 


By ROLF BULL ENGELSTAD 


From the Norwegian Radium Hospital 
OSLO, NORWAY 


N PREVIOUS papers I have reported 

on experimental investigations proving 
that roentgen irradiation produces very 
marked lesions of the lungs in rabbits.+ 
These lesions are degenerative and in- 
flammatory changes of varying degree, 
followed by regenerative changes. The lung 
reaction has a characteristic development, 
in which four stages can be distinguished: 

Stage 1. The initial stage, commencing 
one to two hours after the irradiation and 
lasting one to two days. Here we find de- 
generation of the lymph follicles, changes 
in the bronchial epithelium with abun- 
dant mucus secretion, hyperemia, increased 
transudation and moderate leukocytic in- 
filtration. 

Stage 2. The latent stage, with a dura- 
tion of two or three weeks. 

Stage 3. The main reaction, with marked 
degenerative and inflammatory changes. 
The inflammation may be more or less 
acute, after very large doses often ful. 
minant. The acute inflammation has its 
maximum one to two months after the 
irradiation. Subsequently the leukocytic 
infiltration slowly diminishes and we then 
find large quantities of macrophages and 
often a great number of giant cells. 

Stage 4. À stage with principally re- 
generative changes, with proliferation of 
connective tissue and sclerosis, bone pro- 
duction is not uncommon, and there is a 
slight proliferation of the bronchial epi- 
thelium. 

With regard to the radiosensitivity of 
the lungs of the rabbits I have found: 

1. After subepidermicidal doses the lung 
changes, as a rule, are slight and of 
short duration. 

2. After epidermicidal doses the altera- 


* Read at the Fifth International Congress of Radiology, Chicago, HE, Sept. 13-17, 


tions are very pronounced and leave 
a marked sclerosis, often with bone 
production. 

After still larger, dangerous or lethal 
doses the lung reaction is exceedingly 
strong and very often has a fatal 
outcome. 

In view of these experiences it is reason- 
able to assume that after large roentgen 
and radium doses lesions of the human 
lungs will also be found, and in fact, not a 
few of such cases are reported in the 
literature, especially in that of the vears 
immediately after the introduction of deep 
roentgen therapy. 

In our own material I have so far found 
36 cases which have been interpreted as 
pulmonary lesions due to roentgen or 
radium irradiation. | must, however, here 
and now emphasize that it is very difficult 
to make an absolutely certain diagnogis of 
these lesions. In order to make the diag- 
nosis as certain as possible a roentgeno- 
gram must be taken before the treatment 
and it is necessary to watch the patient for 
several months afterwards, with repeated 
roentgen examinations. 

The clinical symptoms are not very 
characteristic. During the treatment, or a 
short time afterwards, the patient de- 
velops a cough, which can be very annoy- 
ing, and sometimes also fever. Pains in the 
chest are not common. The physical 
examination does not usuallv reveal anv 
pathological changes, and it is only in a 
few cases that signs of pulmonary infiltra- 
tion are found. 

The findings at the roentgen examina- 
tion vary. Most commonly irregular spot- 
ted or striped shadows are seen, in some 
cases also a more diffuse infiltration. The 
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Vic. т. Case 1, Male, aged sixty-six, carcinoma of 
the esophagus. Before treatment. 





shadow stripes may have a fan-shaped Fic. 3. Case 1, Showing hyperemia, edema, 
arrangement, radiating from the hilum lymphocytic and leukocytte infiltration. 

into the lungs. The roentgen picture may, 
in other cases, be mistaken for pulmonary 
metastasis. After some weeks these changes 
begi to diminish little by little, and in a 





Fic, 2. Case т, After roentgen treatment over four 
fields, total dose 8,240 r, daily dose 100-200 г. Fic. 4. Case т, Showing lymphocytic infiltration. 
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Vic. 7. Case и. After roentgen treatment over two 
fields, total dose 4,600 r, daily dose 200 r. 


stripes are found 1n the late stages, as a 
result of the fibrous changes following the 
reaction. Retraction of the irradiated side 





Fie. g. Case т, Showing lymphocytic mav be seen. Thus, the roentgen findings 
infiltration and macrophages. do not differ in any characteristic manner 


from those in other inflammatory diseases 
of the lungs. The diagnosis of the radiation 
lesions of the lungs can therefore only be 


few cases they disappear completely. As a 
rule, however, sharply outlined spots and 





Vic. 6, Case п. Male, aged sixty-seven, carcinoma — Fic; 8. Case пт, Female, aged forty-eight, car- 
of the esophagus, Before treatment, cinoma of both breasts. Before treatment. 


b 





Fic, 9. Case in. After radium treatment (three 
vears, several series). Dose: 36-+55+36+64+42+ 
41.37 4-30-r 30. Dominici units. 


made after protracted observation of the 
patient. 

In most of our cases the clinical and 
roentgenological svmptoms have been 
moderate, but we have also seen very 
pronounced reactions. It is impossible here 
to give a detailed description of all of our 
cases;el will therefore confine myself to 


«lenfonstrating some typical examples. 


Case 1. Male, aged sixty-six, with esophageal 
carcinoma, Roentgen treatment over four fields, 


Vic. 10. Case ту. Female, aged fifty, carcinoma of 
right breast, Before treatment. 
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Fic. rr. Case ту, After roentgen treatment, total 
dose 3,420 r, and radium treatment, total dose 
46 +30 Dominici units. 


total dose 8,240 r, daily dose 100-200 r. Before 
the treatment no pathological changes in the 
lungs. After the treatment signs of pulmonary 
infiltration, partly as a homogeneous slight 
shadow, partly as a more irregular infiltrative 
process. The patient died marasmic three 
months after the treatment. In the irradiated 
parts of the lungs the microscopical examina- 
tion revealed foci of a marked fibrosis and of 
leukocytic and lymphocytic infiltration as well 
as large quantities of macrophages (Figs. 1—5). 


Case и. Male, aged sixty-seven, with eso- 
phageal carcinoma. Roentgen treatment over 





. Case rv. Eight months after treatment, 
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Vic, 13. Case у. Female, aged fifty-eight, recur- 
rence after operation for carcinoma of the right 
breast. Before treatment, 


two fields, total dose 4,600 r, daily dose 200 r. 
Roentgen examination before the treatment: a 
calcified focus ia the right lung, but no other 
pathological changes in the lungs. After the 
treatment a widespread infiltration was found 
in the lower part of the left lung (Figs. 6 and 7). 


Case ur. Female, aged forty-eight, with car- 
cinoma of both breasts. She was given during 





Pic. 14. Case у. After teleradium treatment 
with large doses, 


Rolf Bull Engelstad 


May, tollo 
the course of three vears several series di- 
um treatment with very’ large total doses 
(36-- 55$+364+-6+42+41+37+30+30 Domi- 
nici units). Roentgen examination before the 
treatment: normal lungs. After the treatment: 
infiltration in both lungs, especially in the left 
(Figs. 8 and 9). 


Case iv. Female, aged fifty, with carcinoma 
of the right breast. Treated with roentgen rays, 
total dose 3,420 r, and with radium 46+ 3o Do- 
minici units. Roentgen examination before the 
treatment: a calcified focus in the right lung, 
but no other pathological changes. After the 
treatment: a conglomeration of infiltrations, 





hic, 15. Case v. Six months after treatment. 


increasing in size during the immediately suc- 
ceeding months and then diminishing, leaving a 
dense, sharply outlined, star-like infiltration 
(Figs. 10, 11 and 12). 


Case v. Female, aged fifty-eight, with carci- 
noma of the right breast. She was operated 
upon, had recurrences and was treated with 
teleradium at another hospital. Roentgen ex- 
amination before the treatment: a calcified fo- 
cus in the Jeft lung, but no other pulmonary in- 
filtration. After the treatment: a widespread 
infiltrative process in the right lung with a net- 
work of shadow stripes. Some months after- 
wards the infiltration began to diminish and 
was followed by a pronounced fibrosis with 
shrinking of the lung (Figs. 13, 14 and 1). 


. 
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36 patients having a demonstrable 
lung reaction, were treated for the fol- 
lowing tumors: 


Cases 
Carcinoma of the breast 21 
Carcinoma of the esophagus 10 
Pulmonary metastasis from extrapulmonary 
primary tumors 4 
Primary carcinoma of the lung 1 


During the same period of time 386 
cases of breast carcinoma and 49 cases of 
esophageal carcinoma have been treated. 
The frequency of the radiation reaction in 
the lungs is thus: 


Carcinoma of the breast 
Carcinoma of the esophagus 


20. 


nx 


4c 
A 


All the patients with esophageal carci- 
noma have had roentgen treatment, mostly 
over four fields and usually with a total 
dose of 8,000- 10,000 r. Most of them have 
also been treated with radium in a sound 
in the esophagus. 

In the cases of breast carcinoma the 
treatment has been: 


Cases 
Roentgen treatment 5 
Radiumetreatment 11 
Roentgen and radium treatment [ч 


The radium treatment was іп some 
cases given as a teleradium treatment, the 
radium-skin distance being 5-6 cm., but 
in most cases with radium on a mould, the 
distance being 3 cm. Usually an epider- 
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micidal dose was given. When roentgen 
treatment was used, it was always given 
as a tangential irradiation. 

The pulmonary tumors were all treated 
with roentgen rays. The roentgen treat- 
ment was in these, as in all the other cases, 
prolonged and fractionated, with daily 
doses of 100-200 r and a total dose up to 
13,000 r, the number of fields varving 
from two to six. 

The conclusion that can be drawn from 
this investigation is that in irradiation of 
the thorax, in mammary carcinoma, eso- 
phageal carcinoma, mediastinal and pul- 
monary tumors, one must count on the 
possibility of a pulmonary lesion caused by 
the roentgen or gamma rays, particularly 
when several fields are irradiated and an 
epidermicidal dose is given. After small 
doses pulmonary lesions are not seen. In 
our material very large doses of roentgen 
or gamma rays have been used in almost 
all the cases where a radiation reaction 
was demonstrated in the lungs. 

The radiosensitivity of the human lung 
seems to correspond rather well with that 
of the rabbit. The histological findings also 
seem to be similar to those in rabbits. 

The subjective, physical and roentgeno- 
logical symptoms are not very charac- 
teristic and a prolonged period of obser- 
vation is necessary in order to make the 
diagnosis. Pulmonary injuries with fatal 
outcome due to irradiation have in our 
material not been observed. 





May, Іфо 


RADIATION REACTION IN THE LUNG* 


By SHIELDS WARREN, M.D., and JACK 


K SPENCER, M.D. 


BOSTON, MASSACHUSETTS 


INTRODUCTION 
HILE it was noted as long as forty 
years ago by Bergonié and Tessier! 
that intensive irradiation of the thorax 
could produce an inflammatory reaction in 
the lung, and scattered clinical and experi- 
mental observations have been made since, 
there has been but little progress in our 
understanding of this field. In fact, until 
recently, many radiologists have been in- 
clined to regard with skepticism the exist- 
ence of pulmonic changes resulting from 
therapeutic irradiation. 

The first series of experiments primarily 
focused on the effect of radiation on the 
lungs was carried out by Wohlauer'? on то 
guinea pigs. They received doses ranging 
from 7.5 times the dose required to pro- 
duce dermatitjs to a fraction of that dose. 
He regarded pulmonary hyperemia and 


recent and old hemorrhages as evidences of 


radiation effect. In addition, there was 
slight leukocytic exudation into the alveoli 
in some of the animals as well as some 
dilatation of the perivascular and peri- 
bronchial lymphatics, which he regarded as 
probably secondary to the congestion. He 
interpreted the absence of alteration in the 
alveolar lining cells as an indication of their 
refractoriness to roentgen rays. 


Early studies were focused on the effect of 


radiation on pulmonary tuberculosis rather 


than on the lungs themselves. A series of 


experiments by Kiipferle! and others from 
1912 on brought out the fact that there 
was more fibrosis adjacent to the tuber- 
culous process in the irradiated animals 
than in the controls. The amount of radia- 
tion and the time consumed in giving it 
varied considerably. 

In the course of a series of experiments 
on the effect of radiation on the gastro- 
intestinal tract, Warren and Whipple!* 


exposed the thoraxes of 3 dogs to medium 
wave roentgen rays in amounts from 350 
to 450 ma-min. There was no clinical or 
postmortem evidence of pulmonary dam- 
age, although there were marked changes 
in the gastrointestinal tract. 

Hines? was the first to recognize raciation 
reaction of the lungs in his report of au- 
topsy findings in 2 cases of supposed 
radiation reaction of the lung 1 in 1922, The 
microscopic lung changes in the first case 
are of uncertain character, being com- 
plicated by widespread pulmonary me- 
tastases from a sarcoma of the arm. The 
patient, a male aged forty-six, received 
approximately 5,000 ma-min. at 140 kv., 
20 inch distance, with a filter of 1 mm. 
copper and г mm. aluminum and 2,400 
ma-min. at 125 kv., 12 inch distance, with 
a filter of то mm. aluminum. The right 
lung, weighing 1,100 grams, showed dense 
pleural adhesions which were absent from 
the left. The left, weighing 1,000 grams, was 
described as dry, tough, and brown. Both 
lungs contained numerous metastases: e 
Aside from widespread tumor infiltration, 
microscopic examination showed oblitera- 
tion of many alveoli by fibrosis of their 
walls and hvperplasia of the perivascular 
and peribronchial connective tissue. The 
author also mentions edema of alveoli and 
some epithelial desquamation. These 
changes may occur in many different con- 
ditions and in this case the sequence of 
cause and effect is not clearly demonstrat- 
ed. It is our opinion that the changes de- 
scribed in his second case may be due to 
metastatic malignancy rather than to the 
very small amount of radiation which was 
given. 

Groover, Christie and Merritt? reported 
the clinical and roentgenographic findings 
in one case of pleuropneumonitis ending 


* From the Collis P. Huntington, New England Deaconess, and Pondville Hospitals, and the Department of Pathology, Harvard 


Medical School, Boston. 
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nical evidence of fibrosis following 
roentgen therapy of the chest for mam- 
mary cancer. They mention but do not 
describe transient changes in other cases. 
Cough, respiratory embarrassment, and 
increased roentgenographic density of the 
lungs developing at about the height of the 
cutaneous reaction and subsiding in six 
to eight weeks were noted following treat- 
ment with roentgen rays generated at 8.5 to 
9.5 inch spark gap, 12 inch focal skin dis- 
tance, and filtration through o.5 mm. cop- 
per and 1 mm. aluminum in each field. 

Wintz" pointed out that irradiation of 
mammary and pulmonary cancer par- 
ticularly tends to produce pulmonary 
change. Evans and Leucutia? showed that 
lung changes are dependent on the quan- 
tity of radiation rather than on its wave 
length. One case of clinical radiation pneu- 
monitis and 2 autopsies of irradiated chest 
cases which showed thickening of alveolar 
walls were reported bv Fike.^ 

Desjardins,? in his review of the effect 
of radiation on the heart and respiratory 
system, mentioned that he had seen some 
degree of pleuropneumonitis in “about 2.5 
per aent of several hundred patients, in 
wltich the thorax was irradiated for 40 or 
45 minutes (800 г to тооог in air), but has 
never seen such reaction after exposure for 
30 minutes (600 r in air), even when re- 
peated several times at intervals of three 
or four weeks.” 

In 1934 a group of 4 cases of pulmonary 
radiation reaction, only one of which came 
to autopsy, was reported by McIntosh! 
together with 4 other probable cases. In 
the one autopsied case, an inoperable car- 
cinoma of the breast was treated with over 
10,000 r at 200 kv. The size of the portals 
was not reported. About ten weeks after 
the first treatment a cough developed. 
After three months, additional radiation 
was given and ten days later the patient 
developed a fatal bronchopneumonia. The 
lungs showed thickened pleurae with 
fibrinopurulent pleuritis. The lung paren- 
chyma showed consolidation with dense, 
patchy, dull white foci, many in relation 
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to the smaller bronchi. Definite peribron- 
chial fibrosfs was present. Microscopic sec- 
tions showed thickening of the alveolar 
walls, some exfoliation of the lining cells 
and perivascular and peribronchial thick- 
ening in all sections. The nature of the 
"thickening" was not specified. Widespread 
pneumonia was also present. 

Transient radiation changes were de- 
tected by clinical and roentgenographic 
means by Downs? in 11 out of 53 cases of 
carcinoma of the breast in which the chest 
had been irradiated. There were no post- 
mortem observations. Seven of the cases 
had received more than 7,000 r and 4 cases 
more than 10,000 r. The changes were tran- 
sient in all but one case, a female aged 
sixty-nine, who had had radium needles 
implanted in the axilla. 

Engelstad’ reported lung changes inter- 
preted as resulting from radiation in 21 
(5.4 per cent) of 386 cases of irradiated 
breast carcinoma and in 10 (20.4 per cent) 
of 49 cases irradiated for carcinoma of the 
esophagus. Cases of radiation reaction fol- 
lowed large dosages, some from 6,400- 
13,000 r. One of the described cases was 
autopsied. 

While clinical and roentgenologic pul- 
monary changes have been reported fol- 
lowing heavy external irradiation in vari 
ous cases (Hsieh and Kimm!" among 
others), supporting pathologic observa- 
tions are few or absent. 

Most of the observed cases have been 
associated with radiation treatment of 
carcinoma of the breast. Thirty-six such 
cases were found by McIntosh and Spitz? 
among 60 followed clinically and roent- 
genologically. Autopsies were obtained in 
6 cases, as well as one additional case due 
to irradiation of chest metastases in a 
child five years of age. The pathologic 
findings, though briefly reported, are in 
accord with those usually described: “Ніѕ- 
tologically the alveolar walls were gen- 
erally thickened; the alveolar epithelium 
was desquamated into the air vesicles. 
Definite increase of perivascular and peri- 
bronchial connective tissue was present. 
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The bronchial lymph nodes were hemor- 
rhagic and in places necrotie. Scattered 
lymphocytes were found throughout.” 
Fifteen of the cases were severe, as judged 
from the films, and two-thirds of these 
showed symptoms two to six months after 
treatment. The milder grades of radiation 
pneumonitis were symptomless. One fatal 
case has been reported by Rajewsky", 
a twenty-four year old worker in a radium 
plant, who was exposed for three years and 
died after two years of dyspnea and weak- 
ness. His lungs showed “diffuse induration, 
with spots of fibrous hepatization and 
carnification.” 

While some radiologists have recognized 
the roentgenological picture and clinical 
symptoms of pulmonary changes subse- 
quent to irradiation as forming a fairly 
distinct entity, little definite evidence has 
accumulated as to the factors which deter- 
mine the onset, permanence, and duration 
of radiation pneumonitis. The rare post- 
mortem observations on these cases are 
disappointing and reveal only vague 
changes, chiefly of a chronic nature, which 
seem to obscure still more rather than to 
illuminate the process. But all these ob- 
servations seem to have established be- 
yond doubt the fact that the lung, like 
other tissues— as skin or mucous membrane 
— often suffers from residual changes fol- 
lowing treatment with radium or roentgen 
rays which may be prejudicial to the pa- 
tient’s health. Clinical evidence points to 
two types of changes, one transitory and 
the other permanent. Since the pathology 
of these changes has received little atten- 
tion, it seemed worth while, in view of the 
ever increasing use of radiation therapy, 
to attempt to define more exactly their 
nature and incidence. 


PRESENT STUDY 
Our method of procedure has been, 
first, selection, on a histologic basis, from 
our autopsy series, of the lungs which 
showed changes which we considered due 


to irradiation; second, 
these by history; third, correlation of his- 
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tologic, gross, clinical, and radiatio : 
tors in these cases; and finally, reconstruc- 
tion of the sequence of histologic changes 
of radiation pneumonitis.* Complete rec- 
ords of typical cases will be appended. 
The pulmonary alterations which first 
attracted our attention cccurred in a 
case (Case mi) in which, although the 
amount of radiation given was not great, 
the changes could only be interpreted as 
due to radiation. This case will be pre- 
sented in detail later. It must be borne in 
mind in discussion of the histologic changes 
following irradiation that unique histologic 
reactions are almost unknown. It is chiefly 
through typical combinations of cellular 
changes or the presence of the causative 
agent, as amoeba, spirochete, bacillus, 
etc., that the pathologist recognizes and 
classifies disease processes. The salient 
points which we have used in differentiat- 
ing radiation reaction from other inflam- 


matory changes in lungs are: (1) a hyaline 


membrane closely adherent to alveolar 
walls and never present alone but always 
associated with one or all of the following 
changes; (2) swollen alveolar lining cells 
either with or without desquamatiog and 
fibrosis, edema, or mild inflammatory exu- 
dation in the supporting tissue; (3)edema 
without appreciable inflammatory reac- 
tion; (4) diffuse alveolar fibrosis without 
evidence of organizing pneumonia, tuber- 
culosis or silicosis; (5) an unusual fibrillar 
hyalinization of alveolar walls; (6) hyalini- 
zation of arterial walls; (7) interalveolar 
capillary changes such as swelling of en- 
dothelium and thrombosis. All of these 
changes are frequently seen in one section, 
but there is great variability in their degree 
and extent. These criteria and their rela- 
tive values will be discussed later. 

We have reviewed all the cases (398) 
with tumors situated between the dia- 
phragm and the neck coming to autopsy in 
the Huntington, Deaconess, and Pondville 
Hospitals. The lung slides on these 398 
cases were reviewed and classified on the 

* By pneumonitis we mean an inflammatory response involving 
the parenchyma of the lung and not restricted to the alveoli. 
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of the histologic picture presented, 
using whe above’ changes as guides, into 
three groups—positive, suggestive, nega- 
tive—according to whether the changes 
present were considered referable to irradi- 
ation. Throughout this discussion it 1s im- 
portant to keep in mind the nature of our 
material. The sections were often taken 
without reference to lobes. In many of the 
cases there was little lung tissue which was 
not involved by tumor. Samples taken 
without reference to the irradiated field 
may be inadequate for such a study as 
this. 

The autopsy protocols, histories, and 
roentgenograms of these cases were then 
studied. In this group, 234 of the cases had 
received some irradiation over the thorax 
and 165 had not received any type of irra- 
diation which could possibly affect the 
lungs. The irradiated cases had received 
from 15,000 to 800 r; a few of the cases of 
breast cancer had been treated by im- 
plantation of radium needles only. To our 
surprise only 3 of the 31 cases which we 
had classified on a purely empirical basis 
as radiation pneumonitis had not been 
irradiated. This gave greater confidence in 
ouf criteria in view of the fact that there 
were many cases of aspiration pneumonia 
and chronic pneumonitis in the group 
which might be supposed to confuse the 
picture. The relation of the presence of 
reaction to the amount of radiation will be 
discussed later. 

While the gross observations as de- 
scribed in the protocols were often unsatis- 
factory and difficult to evaluate, none the 
less, certain significant changes were occa- 
sionally described. Most important was a 
dry, rubbery texture, the lungs being non- 
crepitant or only slightly crepitant, and 
tending to be pale with a suggestion of 
diffuse fibrosis. In some of our cases pleural 
fibrosis was absent, and in none could its 
existence be ascribed to irradiation alone. 
Pleural fibrosis is induced by so many 
agents that a causal relationship to irradia- 
tion is difficult to establish with certainty 
in any given patient. À few of the lungs 
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were slightly edematous and congested, 
suggesting interstitial pneumonitis. 

In most cases adequate, and in many 
detailed, histories were available. From 
this standpoint, a nonproductive cough 
was the most important symptom, although 
dyspnea and chest pain were also signifi- 
cant indications of pulmonary changes. In 
this respect our findings coincide with those 
so adequately described in the literature. 

Evidence of lung changes based on a 
study of roentgenograms of the chest was 
less satisfactory, since only 62 of the 163 
cases had had chest films taken two months 
or more after therapeutic irradiation. In 
£3 other cases of this group post-irradia- 
tion chest films were taken at such short 
intervals after irradiation as to be incon- 
clusive. In 36 of the 62 cases the presence 
of bronchopneumonia, metastatic tumor, 
or fluid so masked the picture as to render 
the determination of radiation changes im- 
possible. Five cases (8 per cent) showed 
evidences of radiation reaction— pleuro- 
pulmonitis, progressive fibrosis of the irra- 
diated lung field, or traction of the medi- 
astinum. 

The amount of radiation, symptoma- 
tology, and pulmonic change are correlated 
in the tables. In these tables we see that 
the cases are restricted to a relatively 
small group, the breast carcinomas nat- 
urally predominating because of the 
greater frequency of thoracic irradiation 
in this relatively common type of neo- 
plasm. Since roentgen therapy to bronchial 
and esophageal neoplasms can only be 
achieved by traversing at least a part of 
the lung, these cases also frequently show 
radiation reaction. 

In correlating these factors it became 
apparent that acute, late, and combined 
acute and late types of reaction could be 
recognized. The time intervals during 
treatment and from irradiation to death 
in large part determined the type of reac- 
tion found on postmortem examination, 
explaining the absence of reaction in some 
cases which had received large amounts of 
radiation. 
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е . 
Tase I 
CASES SOWING PULMONARY RADIATION REACTIONS j 
A. Acute Reactions 
a. Definite f 
Tre: 4 Interval I | 
reatments а Я eek a 
Case | Location PSI - First and | pes TA 
No. | of Tumor |^!£*| °&% Total Last Series, I'acta- 
Date Amount ofa" | Portals) kv. | of Irradia-| tion to 
Amount ; Death 
| поп 
Oct. 1936 1,200r Large 
| 2,800 r| 
1 | Breast 58 | 9 | Dec. 1936 боо г | 6,400 r | Small | 400 | 12 weeks | 16 weeks 
Jan. 1937 1,800 r | Small 
Apr. 1930 3,200 г | 
i | Breast 52| 9 | Oct. 1030 1,600r| 4,800 r) Large | 180 | 22 weeks 8 weeks 
Oct. 1936 1,200r 
11 | Mediasti- | 56 | 9 | Dec. 1936 1,200r| 2,520 г | Large | 200 | 20 weeks I day 
num Feb. 1937 120г 
1v | Breast 86 | © | Sept. 1934 600 r 6oor Large | 200 — 6 days 
b. Suggestive 
v | Esophagus | 79 | e | Jan.-Feb. 1:932 | 3,000 r| 3,000 r Large | 200 | 4 weeks | то days 
vi | Esophagus | 53| @ | Dec. 1933 3,600 r | 3,600 г | Small | 200 | 4 weeks e weeks 
= е i - n л % 
| | Мау 1934 1,200r 
уп | Breast 45 | 2 | June 1934 17,320 Large | 180 | 4 weeks | 12 weeks 
| mg-hr. | 
| — ms. am 
| | | 
vit Breast 47 | 9 | Aug.-Sept. 1933 | 1,800r т,8оог | Large | 200 | 3 weeks | 52 weeks 
ix | Lung 46 | @ | Aug.-Sept. 1937 | 1,200 r | 1,200 r| Small | 200 | 3 weeks | 4 weeks 
B. Acute and Late Radiation Reactions 
a. Definite 
| T Interval I | 
| reatments between | кы к 
Case | Location деб бау - - | First and Irma n 
No. | of Tumor | ^*8€| °x Total Last Series a ны 
| Date Amount „9 | Portals| kv. | of Irradia-| 091 to 
| Amount ü Death 
| ion 
May-June 1936 | 3,800 r 
x | Breast 55 | 9 | Nov.-Dec. 1936- | 6,400 r| Large | 200 | 32 weeks 3 days 
| Jan. 1937 2,600 r | | 
хї | Breast so} о | Sept.-Oct. 1936 | 3,600 r | 3,600 r| Large | 180 | 4 weeks 8 weeks 
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Tase I (Cont.) 
B. Acute and Late Radiation Reactions (Covt.) 


a. Definite (Cont.) 


















































; T Interval 1 | 
reatments between i 
Case | Location "TR Sex - First and buc 
No. | of Tumor |/*8€ °&% | Total Last Series, 'ITadia- 
Date Amount otal | Portals) kv. |of Irradia-| 20" to 
| Amount Ман Death 
Dec. 1930 1,400 Г | 
хи | Breast $4| 9 | Jan. 1931 2,000r | 4,600 r| Large | 200 | 35 weeks 8 weeks 
May 1931 1,200 r | 
xur | Breast | 39 | 9 | Dec. 1931- 8,000*- | Large | 180 | 52 weeks 1 week 
| Nov. 1932 9,000 r | 
` BM Е E j F 
Feb.-Mar. 1937 | 6,400 r 
xiv | Esophagus | уо | & | May 1937 | 1,800 r 8,200 r| Small | 200 | 11 weeks 4 weeks 
July-Oct. 1931 | 3,200 r 
Apr.July 1932 | r,6cor | 
ху | Breast 43 | 9 | Dec. 1932 | 800r 6,4оог Large | 180 | 84 weeks | 12 weeks 
Feb.-Mar. 1933 800 r 
Dec. 1935- | | 
May 1936 | 7,000 r | $ 
xvi | Breast 62 | @ | Aug. 1936 3,600 r 13,000 r | Large | 200 | 39 weeks 9 weeks 
| Oct. 1936 2,400 r | 
Mar. 1936 1,600 r | 
ху? Bronchus | бї | @ | Apr. 1936 доо г | 2,5оог| Large | 200 | 2 weeks 5 weeks 
Nov. 1927 | боот 
xvin | Breast 41 | 9 | May 1928 боо г | 2,200 r| Large | 170 |230 weeks 2} years 
July 1932 | 1,000r 
xıxt Breast :2| e | May-July 1937 | 7,900 r | 7,900 r | Large 
| апа 
| | small 1,000 8 weeks | 26 weeks 


























* This represents approximate amount. Exact amount not known, as much of treatment was received in other hospitals. 
T This case was first observed clinically. It is not one of the group of 398 cases studied primarily from the histologic angle. 


b. Suggestive 






































Mediasti- | | | | 
XX | num | Feb.-Mar. 1931 |15,000*- 
Breast 35| 9 | (16,000 г Large | 180 |108 weeks 8 weeks 
| Apr. 1934 | 4,000 T 
xxr | Bronchus | 68 | c | June 1934 4,000 г 8,000 r| Small | 180 | 11 weeks | 12 weeks 
| Apr. 1935 | 3,600 r Large 
xxi | Breast 55 | 9 | June 1935 | 1,600 r 7,300r, Small | 180 | 12 weeks | 29 weeks 
Sept. 1935 2,100 f Small | 
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TaBe I (Cont.) 


B. Acute and Late Radiation Reactions (Cont.) 


b. Suggestive (Cont.) 


МАЎ, "J 























ЄХ Interval Ы 
| Treatments beteten Interval 
Case | Location | — - —- — —————— | First and | from Last 
: АД | Аре | Sex | so Irradia- 
No. | of Tumor |"'5*|»e*, Total Last Series ds 
| | | Date Amount! |,  *' | Portals! kv. | of Irradia-| 901 to 
Amount ie | Death 
J 
| Mar.-May 1928 | 3,000 r | 4,200 r| Large 
| | and 
хх Breast | sg | 9 | small | 200 | 34 weeks | 20 weeks 
Nov.-Dec. 1928 | 1,200 г | 
| | July 1935 1,200 r | | | | 
XXIV | Breast 9| 9 | Aug. 1935 | соо г | 1,700r| Large | 180 weeks | 16 weeks 
| 4 g. 1935 $ 7 Е | 4 


* This represents approximate amount. Exact amount not known, as much of treatment was received in other hospitals. 
T Lead therapy also. 











C. Late Radiation Reactions 
a. Definite 





























| May-Sept. 1930 | 4,800 r | 
Mar. 1931 1,200 r | 
xxv | Breast 9 57| 9 | Oct. 1931 1,600 r 10,000 r | Large 
Jan. 1932 600 r 
Mar. 1932 | 1,800 r | 
May-Nov. 1934 | 3,400 r | 
xxvi | Breast 64 | 9 | Mar--Apr. 1936 | 2,100 r| 5,500r| N.S. 
b. Suggestive 
| | Nov. 1934 300 г | 
Jan. 1935 1,500r | 
xxvii | Breast 66 | 9 | Aug. 1935 | 1,200 r| 4,800 r | Large 
| July 1936 600 r 
| ЕеЬ. 1937 | I,200r 
z _ E fie — НЕ = = 
23,112 | 
xxvii | Breast | 53| 9 | July 1936 mg-hr. ? 
| | | radium 
| | Мау 1932 | 1,200 r| 
ххїх | Breast | 64] 9 | June 1932 боо r} 1,800 r Large 











It must be remembered that the time 
intervals implied in the terms "acute" and 
“late” are different from those in common 
usage. As in other types of radiation reac- 
tion, "acute" changes may occur months 
after exposure. Acute here is used to indi- 
cate the initial reaction to injury: necrosis 


| 96 weeks | 12 weeks 











200 |100 weeks 











200 116 weeks | 18 weeks 
| -> I week 
200 | 3 weeks | 52 weeks 





responses, and such 


and inflammatory change, as distinguished 
from the later proliferative process of re- 
pair. In all tissues reactions following irra- 
diation are slower than most inflammatory 


changes as fibroblastic 


proliferation may be a part of the initial 
response to irradiation. 


wm © 
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e earliest roentgenographic change 
seen Vn our casés was an increase in radio- 
lucency of the chest. This, as in Case xix, 
may be followed after an interval of a few 
wéeks by an increased density, part of 
which is apparent as discrete bands, with 
displacement of the trachea, heart, and 
mediastinal shadow toward the affected 
side (Fig. 7). This early radiation reaction 
is comparable to that seen in other tissues, 
such as the skin or mucous membrane and 
can be expected in some cases to show com- 
plete regression and in others to show a 
residual fibrosis of the lung with or without 
pleural fibrous adhesions, depending upon 
the degree of injury and subsequent treat- 
ment. The acute reaction may be readily 
differentiated from infectious lesions by the 
distinct linear bands associated with the 
traction of the mediastinum. This usually 
appears about the same time interval after 
irradiation that one would expect the 
height of the cutaneous reaction, although 
the time is somewhat variable. These dis- 
tinctive changes also serve to differentiate 
the process from infiltration of metastatic 
disease. 

Case 111 developed symptoms of respira- 
.tery embarrassment four weeks after the 
second series of roentgen therapy and 
fourteen weeks after the first. Roentgen 
examination of the chest revealed rather 
extensive changes in the lungs limited 
somewhat to the field irradiated. The small 
amount of radiation given and the absence 
of distinctive changes in the film led us to 
consider infiltration of malignant disease 
rather than radiation reaction. It must be 
kept in mind that the later stages of the 
acute reaction may not be distinctive. 
Moreover, in view of the known presence of 
Hodgkin’s disease in Case 111 it was natural 
to consider this change as due to malignant 
infiltration and further roentgen therapy 
was carried out. Study of lung sections of 
this case two days after the film was taken 
showed characteristic gross and microscop- 
ic changes similar to the other cases of 
acute radiation reaction. 
The late changes representing the resid- 
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ual fibrosis and hyalinization, often with 
pleural adhesions and decrease in the size 
of the thoracic cage, are exemplified by 
Case xvi. In this phase of radiation reac- 
tion one sees fibrous bands as well as vary 
ing degrees of traction of the mediastinum 
toward the affected side. Associated with 
this is a contraction of the thoracic cage 
on the affected side. This is due in part to 
decrease in size of the lung and in part to 
dense pleural adhesions to the contracted 
lung. In metastatic disease there is no de- 
crease in size of the thoracic cage, and if 
pleural involvement occurs as a result of 
tumor metastasis this is practically always 
associated with pleural effusion. It is of 
real value that we can demonstrate radia- 
tion changes roentgenologically even in the 
presence of metastasis. While this often 
cannot be determined with a single roent- 
genogram, nevertheless, with serial films 
it is usually possible to differentiate the 
development and passing of a radiation 
reaction from the presente of metastatic 
disease. Roentgenoscopic studies, lateral 
chest films and Potter-Bucky films are 
helpful in distinguishing between radiation 
pneumonitis and metastatic disease. The 
percentage of metastasis was the same in 
both irradiated and non-irradiated groups: 
62 per cent and 63 per cent respectively. 
The amount of radiation necessary to 
produce histologic reactions varies greatly, 
although in most instances heavy dosage 
is required (Table 11). This, together with 
variations in time and rate at which treat- 
ment is given, and the size of the portal, 
suggests that there are factors other than 
irradiation alone concerned in the develop- 
ment of these lesions. The variability of 
time in the development of even the acute 
lesions is striking. Thus, in the cases show- 
ing lesions of the acute type the interval 
from the first treatment to death ranged 
from 10 days to тоо weeks and between 
the last treatment and death the time 
ranged from one day to twenty-two weeks. 
In the cases showing combined acute and 
late types of reaction, the time interval 
ranged from 11 weeks to 455 weeks from 


690 : Shields Warren and Jack Spencer Mal, ug 


































































Taste П \ 
К, RADIATION CASES . . / 
Microscopic Analysis 
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* This case was first observed clinically. It is not one of the group of 398 cases studied primarily from the histologic angle. 
T Lead therapy also. 
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the time of the first. treatment to death. 
The me interval from the last treatment 
to death varied from three days to twelve 
weeks. [n view of this wide variation, it 
cam be deduced that in the lung as in the 
skin there is a wide range of time in which 
radiation reaction may develop. The varia- 
tion in development of radiation reaction 
of the lung is comparable to that seen in 
tissues subjected more directly to radiation 
as in intracavitary therapy of the cervix. 
Hence, even though pulmonic changes 
sometimes appear long after treatment, 
radiation pneumonitis should be ruled out 
before assuming that they are due to 
metastatic disease. 

The question naturally arises as to why 
some cases which have received compa- 
rable amounts of radiation fail to show 
roentgenographic or histologic evidence of 
radiation reaction. In an effort to learn 
what the determining factors might be, the 
cases were considered from the standpoint 
of age, thickness of chest wall, whether or 
not amputation of the breast had been 
performed, and the presence of pneu- 
monia. 

Taste III 
ө» @ THE EFFECT OF PULMONARY ALTERATION ON 
PULMONARY RADIATION REACTION 


| > 
| Pneumonia 


Metastases 





| Pres- Ab- | Pres- Ab- 





ent sent ent sent 
Radiation reaction cases. 18 11 16 13 
Cases without radiation | 
reaction | 136 72 


76 131 


The thickness of the chest wall appeared 
to have no particular significance (Table 
iv). Thus, of the cases developing radiation 
reaction, 15 had a thick wall and 14 a 
thin chest wall. Of the cases with no radi- 
ation reaction, 104 had a thick chest wall 
and 102 a thin chest wall. Amputation 
of the breast also made comparatively 
little difference, 18 of those with radiation 
reaction having both breasts present and 
11 having one amputated on the affected 


Radiation Reaction in the Lung 


691 


side, whereas among the group showing no 
pulmonic radiation reaction, 121 had both 
breasts and 86 had had a breast amputa- 
tion. Extraneous factors appear to be of 
little aid in predicting whether a pulmonic 
radiation reaction will develop in a given 
case. 
Taste IV 
THE EFFECT OF THICKNESS OF CHEST WALL ON 


PULMONARY RADIATION REACTION 


Chest Wall Breast 


Thin Thick Ampu- Not 

| tated Ampu- 
| | tated 
| 

| 








Radiation reaction cases 
Cases without radiation | 
reaction | 102 


Pneumonia was present in 16 (55 per 
cent) of the 29 cases showing histologic 
radiation reaction. It was present in 76 
(37 per cent) of the cases w;thout radiation 
reaction whose lungs had been irradiated. 
Thus there is a slight but possibly not 
significant difference. We cannot now say 
anything in regard to the possible hazard 
of radiation pneumonitis and whether or 
not it plays any part in the development 
of pneumonia. 

The average ages of the females in the 
irradiated and non-irradiated groups were 
identical, 53.6 and 54.2 years. In the males 
there was a somewhat older average age 
for the cases showing radiation reaction, 
62.7 years as against 51.4 years. We are 
indebted to Dr. Sidney Farber for a case 
showing marked reaction roentgenologi- 
cally andhistologically following irradiation 
of pulmonic metastases of neuroblastoma 
in a child aged five. 

In attempting to differentiate the his- 
tologic characteristics of this condition, 
one must consider changes due to meta- 
static tumor, atelectasis, complete or 
partial bronchial obstruction, vascular 
changes, and to various inflammatory con- 
ditions. The features of the acute reaction 
are three-fold: (1) the striking deposition 
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of fibrin-like material in the alveoli, often 
tending to form а hyaline, membrane, 
which may be continuous with the fibrous 
tissue of the alveolar walls; (2) the swelling 
and destruction of alveolar lining cells, the 
survivors being distorted to oval or elon- 
gated, swollen bizarre cells, frequently very 
large and multinucleated; (3) the marked 
edema. These changes differ from those 
seen in any of the usual pneumonic proc- 
esses by the absence of inflammatory cell 
reaction commensurate with the intensity 
of the cell changes and edema. 

This hyaline membrane is the most defi- 
nite of all the changes and we have used this 
primarily in sorting out irradiated, from 
non-irradiated lungs. This membrane is 
usually distinguished from hyaline change 
of fibrin masses seen especially in aspira- 
tion pneumonia. It is more closely adherent 
to the alveolar wall, less fibrillar, and more 
homogeneous than fibrin. The alveoli 
lined by hyaline are usually much dis- 
tended in contrgst to adjacent alveoli. This 
membrane is not peculiar to radiation 
pneumonitis. In the pneumonic form of 
bubonic plague,5 a fibrinous membrane 
may occur at the periphery of the alveo- 
lus, but is accompanied by masses of bac- 
teria and hemorrhage. In influenza the 
hyaline membrane is associated with inter- 
stitial emphysema,” and frequently acellu- 
lar or hemorrhagic exudation." In a case 
dying of an influenza pneumonia, not in- 
cluded in our series, the hyaline membrane 
was marked and indistinguishable from 
that seen in the most clear-cut radiation 
pneumonitis. The early stages of chemical 
pneumonia (mustard gas, etc.) show at first 
a hyaline membrane with vascular engorge- 
ment, rapidly followed by necrosis and 
small. abscesses.’ 

In the late reaction the casona change 
is a, help in diagnosis. The marked hyaline 
fibrosis and the vascular alteration produce 
not only great thickening of the alveolar 
walls and resultant separation of the alveo- 
lar capillaries, but distinct diminution of 
. Һе lumina of the larger vessels as well. The 
latter show the hyalinization and fibrosis 
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of their coats so commonly seen’ іп Атаа. 
ated vessels elsewhere. There is а iffuse 
fibrosis of the septa, often focally accentu- 
ated, and rarely foci of necrosis of collagen. 
Late reactions vary in intensity, as seen 
in Case xix, in which there is only very 
slight residual fibrosis of alveolar walls and 
septa. Such changes are frequently seen in 
old age, and are not pathognomonic of 
irradiation. 


ILLUSTRATIVE CASES 


Case Ш (Н.Н. 37-313). This case illustrates 
acute radiation pneumonitis. White female, 
aged fifty-five, was admitted to the hospital 
September 30, 1936, complaining of dry cough 
of one month’s duration. She was of éxception- 
ally slight build, weighing about 85 pounds. 
The onset of he- present illness was six months 
prior to admission, consisting of abdominal 
pains and eructations. Three months before ad- 
mission the patient had noted a swelling in the 
neck and thereafter began having night sweats 
and occasional chills. She also noticed that she 
readily became fatigued, necessitating her go- 
ing to bed. After two months she developed a 
dry cough, sore throat, and became dyspneic. 
There was some pain throughout the chest, es- 
pecially on deep inspiration. Physical examina- 
tion was essentially negative except for several 
cervical nodes І со 3 cm. in diameter and some“ 
dullness at the right base. The white blood 


` count was 16,15c, the red cell count 4,790,000. 


'The urine was normal. Roentgen examination 
of the gastrointestinal tract was normal. A- 
roentgenogram or the chest revealed increased 
density at the cardiohepatic angle. A biopsy of 
a node in the neck was reported as Hodgkin’s 
disease. à 

Between Satoh 2 and 10 inclusive, the pa- 
tient received боо г to. the anterior, and боо r 
to the posterior chest through a large portal at 
50 cm. focal skin Cistance, and in addition irra- 
diation to the enlarged cervical nodes. The oth- 
er factors used were 0.5 mm. copper filter, 200 
kv. (peak). On December 14, 1936, the patient 
was again admitted to the hospital complaining 
of a constant cough and pain in the lower back. 
Roentgen examination of the chest showed no 
changes. In view of the symptoms, the patient 
received an additional боо г to the anterior, and 
600 r to the posterior chest, using a 20X20 cm. 
portal. 
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slightly flattened g cells. The vascular- 
ity is Yliminished, and those vessels present 
show varying degrees of fibrosis, edema, and 
hyalinization of their walls. Some vessel walls 
are five times the usual thickness. There is 
scattered anthracotic pigment throughout, and 
scattered clusters of tumor in lymphatics, chief- 
ly perivascular. Bronchial walls are fibrosed. 


Case xvi (Pondville 36-A-169). This case 
shows a severe acute reaction superimposed on 
a late reaction. The patient, a white male, aged 
sixty-two, was first admitted December 27, 
1935, to the Boston Dispensary, complaining of 
a growth of the left breast which had gradually 
increased in size during the past four months. 

Local examination revealed a diffuse infiltrat- 
ing carcinoma involving the left breast extend- 
ing over the pectoral muscles to the axilla and 
adjacent chest wall. There were multiple skin 
nodules involving the left chest wall. In the left 
axilla there were large metastatic nodes, and 
also several nodes above the left clavicle 

Roentgen examination of the chest showed 
no evidence of metastases nor of fibrosis 

Between December 27, 1935, and January 6, 
1936, the patient received 1,200 г produced at 
180 kv. (peak), directed to the left anterior 
chest, and 1,200 r to the left lateral chest, 300 r 
daily, using a large portal. Using a 10X 10 cm. 
рога] уоо r was directed to the supraclavicular 

geo#on. After an interval of two weeks, an addi- 
ari 1,200 r was given to the left chest and 
axilla through two portals, and 800 r directed to 
the supraclavicular region. At irregular inter- 
vals, further irradiation was given until June 
19, I936. The total radiation to this date was 
7,400 r. 

Roentgen examination of the ind revealed a 
diffuse thickening of the left mid-lung field with 
pleural adhesions at the base. The changes were 
thought to be fibrosis as the result of irradiation 
(Fig. 4). On this date the patient complained of 
a slight cough. The disease involving the left 
breast and chest wall showed some regression. 

On August 10, 1936, the patient was ad- 
mitted to the Pondville Hospital and additional 
radiation was given, a total of 3,600 r, 300 r 
daily, directed to the anterior, lateral, and pos- 
terior left chest. 

Roentgenogram of the chest three weeks fol- 
lowing completion of this series of treatments 
showed no change since examination in June. 
However, a film of the chest taken October 6, 
1936, five weeks after last treatment, showed 
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an increase in the changes in the left lung field 
and some inceeased density in the right lung 
root (Fig. 5). These changes were erroneously 
thought to be pulmonary metastases, and addi- 
tional radiation totalling 2,400 r was given dur- 
ing the next nine days to the chest, making a 
grand total of 13,400 r. Following this the pa- 
tient left the hospital against advice. 





Vic. 4. Roentgenogram of chest of Case xvi, after 
six months of radiation therapy. Note diffuse 
thickening in left lung field and adhesions at base. 


The final admission was on December 3, 
1936, at which time the patient complained of 
continued weakness, and showed signs of pro- 
gressive inanition until his:death on December 
24, 1936, nine weeks after the last treatment. 

The significant autopsy findings were: A well- 
developed but extremely emaciated male, show- 
ing marked tanning and atrophy of the skin of 
the thorax, with numerous small tumor no- 
dules. 

Pleural cavities: Posterior and lateral aspects 
of lungs bound to chest wall by dense pleural 
adhesions. These are tough, fibrous, and are 
torn loose only with difficulty. 

Lungs: Left lung weighs 275 grams. Right 
lung weighs 300 grams. The outer surface of 
the right lung is bluish-gray and somewhat 
mottled in appearance and there are a few 
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Vic. х. Roentgenogram of chest of Case хут, after 
nine months of wadiation therapy. Note increased 
density of lung fields, especially on left. 
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tough fibrous tags adherent. The bronchi are 
diffusely injected. The pulmonary vessels show 
minimal yellow intimal streakings. On section 
of the lung, it cuts with increased difficulty. 

The lower lobe ts partially collapsed and is some- 
what gray and opaque in appearance, The up- 
per lobe is much more crepitant than the lower 
lobe and is grayish-red in appearance. The left 
lung is similar to the right except in section. 
The lower lobe is firm and on section 
form gray with slight yellowish streaks through 
it. There are adhesions between the upper and 
ower lobes and the upper lobe itself is crepitant 
and grayish-pink in appearance. 

Microscopic examination: Throughout, fi- 
s is extensive, obliterating lung markings 
in many zones, Edema is definite in almost all 
regions, Early as well late organization is 
esent. The walls of the alveoli are markedly 
thickened and some are represented by eosino- 
philic hyaline bands. 

Manv alveolt are diminished in size and some 
have been en Шо obliterated by partially 
hyalinized fibrous tissue. Many of the smaller 
persisting alveoli are lined by epithelium some- 
times curiously distorted or multinucleated, 
sometimes cuboidal or elongated. Occasionally 
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foci of lipoid-filled macrophages are seen. There 
are rare small foci of necrósis with filfin-like 
depositions in the denser connective tissue re- 
gions. Throughout, the connective tissue is rela- 
tively acellular. Blood vessels large and small 
show marked subintimal thickening and some 
endothelial proliferation. The capillary lumen 
is diminished and the alveolar capillaries are 
separated widely from one another, giving a 
very definite reduction in the vascular bed. 

[he arterioles and venules as well as the 
larger vessels show a marked degree of fibrosis 
and hvalinization. of their walls, not infre- 
quently with regions of mucoid degeneration 
and a marked ciminution in their lumina (Fig. 

The bronchi and bronchioles show some 
hyaline fibrosis of the submucosal and peri- 
bronchia The cartilage is unaltered. 
There is no change noted in the bronchial epi- 
thelium or in the mucosal glands. No evidence 
of tumor noted. 


Case хїх* (М.Е. Ю.Н. 37789). This case is of 
unusual interest from the clinical standpoint. 
White female, aged fifty-two, was seen at the 
Huntington Hospital on Мау 11, 1937. The 
chief complaint was a lump in the left breast 
of five months! duration. The past and familial 
history was unessential. There was no history 
of cough and no skeletal pains. The local ex- 
amination revealed in the upper outes quad- 


1 tissues. 


rant of the left breast an indefinite, deeply styg 


ated mass slightly adherent. to the skin. The 
nipple was retracted. There was a large mass 
of nodes 8 cm. in diameter in the anterior axilla, 


. Tt is not one of the 
tudied primarily from. y» histologic angle. 


This ease was first observed clinicall 


group of 398 cases 





Fic. 6. Photomicrograph of involved portion of lung 
of Case хут, showing thickening and hyalinization 
of vascular walls, atvpical alveolar lining cells 
and thickening of alveolar walls, 
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and a few 2 to 4 cm. nodes over the left clavicle. 

Roeftgen studies of the chest, skull, and 
pelvis were normal. Between May 12 and June 
4, the patient received 2,000 r to the left an- 
terior chest and axilla, using a 15X15 cm. 
portal; 1,600 r to the left supraclavicular area, 
using a 10X10 cm. portal. The treatments 
were given in exposures of goo r daily, using 
1,000 kv. (peak) and 7o cm. focal skin distance. 
At the completion of the treatments no reac- 
tion had developed, and there were no new 
symptoms. 

The patient was seen again on June 15. A 
definite erythema had developed over the left 
clavicle, and a faint erythema over the left 
breast and chest. A roentgenogram of the chest 
showed both lung fields clear with increased 
radiolucency of the left chest. An additional 
dose of 2,500 r was given, directed to the left 
breast and axilla. After an interval of one week, 
the radiation reaction had increased in inten- 
sity, and the masses in the breast, axilla, and 
supraclavicular region had shown regression. 
Since the general condition of the patient was 
satisfactory, 2,400 r additional was given. The 
roentgen dosage was measured in air with a 
Victoreen r-meter. 

Examination on July 8, the date of the last 
treatment, showed a desquamation of the skin 
over the left chest and axilla. There was a 
slight cough. 

Summarizing the irradiation from May 12 
to July 8, the patient received a total of 7,900 
r directed to the left chest and axilla. In addi- 
tion, 2,000 r was given to the left supraclavicu- 
lar area, all in exposures of 400 r each. 

The patient was again seen on July 27, at 
which time she reported a slight cough of about 
two weeks' duration. Roentgenogram of the 
chest showed in the peripheral zone of the left 
upper lung a few ill-defined foci of increased 
density which were interpreted as changes due 
to the irradiation. 

During the following month, patient con- 
tinued with a dry cough which gradually im- 
proved and the general condition remained 
unchanged. She was up and about and able to 
play golf without developing dyspnea. Roent- 
genogram of the chest on August 31 revealed 
a diffuse dullness involving the upper half of 
the left chest. The heart, mediastinum, and 
trachea were displaced toward this side. Roent- 
gen examination at this time revealed a meta- 
static focus in the skull and also in the pelvis. 
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On September 24, the pain in her left hip 
became so igtense she was unable to walk. 
Roentgen studies of the pelvis revealed a large 
osteolytic metastasis in the left sacroiliac 
joint. chest demonstrated 


The changes in the 





Fic. 7. Roentgenogram of chest of Case xix, three 
months after irradiation. was started and one 
month after last treatment. Note radiation 
changes in upper left chest, with displacement of 
heart, mediastinum and trachea to ft. 


twenty-four days previously had not changed 
appreciably; there was suggestive 
evidence of diminished density (Fig. 7). Pallia- 
tive irradiation was given over the pelvis for 
the relief of pain. The patient was never able 
to get out of bed after this. The disease in the 
breast increased in extent. Multiple skin meta- 
stases developed over the left chest, extending 
over the left arm to the elbow. cit nodules 
developed over the skull and c pathological 
fracture of a rib occurred. The о gradu- 
ally failed, and died on January 9, 1938. 

The significant findings at autopsy were as 
follows: Development and nutrition were good. 
Weight 130 pounds. 

Pleural cavities: Right hasa few fibrous ad- 
hesions binding lower portion of lung to dia- 
phragm. Rest of surfaces on this side smooth, 
glistening, slightly injected. Left contains ap- 
proximately 10 cc. of turbid, straw-colored 
fluid. Surfaces injected, smooth, glistening 
except laterally over left lower lobe. Here a 
thick layer of fibrin binds lung to chest wall. 


however, 
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Lungs: Right 320 grams, left 420 grams. 
Upper lobes of both lungs slightly, subcrepitant. 
Cut surface gray, mottled with black. Small 
amount of frothy fluid exudes from cut sur- 
faces. Bronchi patent throughout and contain 
small amount of thin, frothy fluid. Both lower 
lobes deep red, definitely subcrepitant, exude 
much bloody, frothy fluid on slight pressure 
and show foci of consolidation about smaller 
bronchi. 

Bronchi in these lobes filled with thick, tur- 
bid material. Bronchial mucosa is red and finely 
granular. In the left lower lobe is an ill-defined, 
soft, gray focus 1.5 cm. in diameter. 





Fic. 8. Photomicrograph of involved portion of lung 
of Case xix. Note slight fibrosis and hyalinization. 
X48. 


Microscopic examination: Left upper lobe 
shows slightly and uniformly thickened and 
fibrosed pleura. Alveoli empty. The alveolar 
lining cells are inconspicuous, the alveolar 
walls slightly fibrotic, the hyalinized connec- 
tive tissue somewhat dense. This results in an 
apparent slight lessening of the vascularity of 
the lung parenchyma. Bronchi contain finely 
granular material and cellular debris. Epithelial 
surfaces negative. Bronchial walls slightly 
fibrosed. Endothelium of blood vessels incon- 
spicuous. Media somewhat edematous in both 
arteries and veins. A few veins contain mural 
thrombi. Smaller arterioles present hyaline 
thickening of their walls. Most of larger vessels 
show definite fibrous thickening of their walls, 
usually with some degree of hyalinization (Fig. 
8). Left lower lobe shows a similar condition 
except that the alveoli are filled with finely 
granular material, polymorphonuclear leuko- 
cytes, and a scattering of lymphocytes and 
mononuclear phagocytes. Some alveoli partly 
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lined by large, pale-staining, oval cells and a 
few alveoli contain fibrin and cellular glebris. 
Among the exudative cells are scattered vacuo- 
lated macrophages. Some of the more heavily 
affected alveoli contain coarse strands of firin- 
oid substance which extend into the connective 
tissue of the alveolar walls. In scattered foci 
alveolar lining cells have disappeared or have 
rarely been replaced by large irregular elon- 
gated cells. Bronchi contain similar exudate 
and show some necrosis of lining epithelium. 
Right upper lobe shows irregular septal fibro- 
sis and most of alveoli contain a small amount 
of finely granular material, though a few bor- 
dering on bronchi are filled with polymorpho- 
nuclear leukocytes, a few lymphocytes and 
some cellular debris. Bronchi contain similar 
material and show slight fibrosis of walls. Foci 
of parenchymal fibrosis with inclusions of 
large, oval, deeply stained cells are also present. 
Blood vessels are negative. Right lower lobe 
somewhat similar to left lower lobe except that 
inflammatory reaction is more marked and 
more alveoli are lined by epithelial cells and 
there is less fibrosis of alveolar walls. No evi- 
dence of tumor is found. 


Three of the 4 preceding cases we have 
selected to illustrate the three types of re- 
action encountered: the acute, the late, 
and the late with superimposed *acute 
changes. Case xix illustrates the slight 
nonspecific changes that may be present | 
after very heavy irradiation and is our 
only case which has definitely shown a 
transient reaction as proved at autopsy. 
From the postmortem studies it would 
appear either that transient changes result- 
ing from irradiation are not distinguished 
from other inflammatory conditions or 
that our material did not include such 
cases. Considering the wide range of ma- 
terial used in the study, the former seems 
most likely. 

DISCUSSION 

This study of radiation pneumonitis 
from clinical, roentgenologic, and post- 
mortem aspects in an unselected series of 
234 patients has served to clarify observa- 
tions made by roentgenologists as well as 
to present the sequence of histologic 
changes underlying the reaction. 


. 


«Уо. 55, Мо. 
ы s 

The roentgenologic findings in radiation 
pnetnonitis aré best interpreted after cor- 
relating the clinical course following irra- 
diation with frequent roentgenograms of 
the chest. It is desirable to have roentgeno- 
grams of the chest before irradiation is 
started, and frequent examinations during 
the course of the reaction. Under these 
conditions pulmonary changes due to irra- 
diation can usually be readily differentiated 
from infections and metastatic processes 
of the lungs. The practical importance of 
this type of change is illustrated by Case 
ut of Melntosh? and our Case пі where 
the additional radiation given under the 
assumption that the lung changes were due 
to metastases may well have been a con- 
tributing factor in the death. 

The frequency of pulmonic change in- 
creases as does the amount of radiation 
delivered to the chest, but not with any 
regularity. The majority of the cases 
showing radiation reaction present symp- 
toms of an unproductive hacking cough 
during the height of the local skin reac- 
tions. 

The histologic aspects of the study have 
been further checked by examination of a 

entrol series of 1,060 unselected autopsies 
from Pondville Hospital from 1929 to 1937 
(excluding those used in our initial series 
of 398 cases taken in part from Pondville 
Hospital). This control group was handled 
in the same way as the study group. The 
histologic diagnosis of radiation pneumoni- 
tis was confirmed in 4 cases by the history. 
'There were 3 cases with histologic changes 
typical of radiation pneumonitis which had 
not been irradiated. In § cases in which 
there were some suggestive features there 
had been no irradiation. This percentage of 
error (0.7 per cent) is as low as can be 
achieved in differentiating the cause of 
any histologic reaction not accompanied by 
the presence of a visible agent. An analysis 
of our errors shows that these have been 
due in most cases to acceptance of marked 
change of one type or another as indicative 
of radiation pneumonitis. This is particu- 
larly apt to be misleading when there is 


. 


Radiation Reaction in the Lung 


699 


much fibrinous exudate, as in some of the 
organizing ‘pneumonias. 

The sequence of tissue changes following 
roentgen irradiation of the lungs varies 
with the amount and kind of radiation. It 
is probable that the earliest effect is one of 
mild injury to the alveolar lining cells and 
the capillary endothelium. Edema, swell- 
ing, necrosis, and proliferation of endo- 
thelium and alveolar epithelium follow. 
With injury to connective tissue, fibro- 
blastic proliferation, chiefly in the alveolar 
walls, occurs. We have not been able to 
identify peribronchial, septal or pleural 
fibrosis specifically with radiation pneu- 
monitis. 

Our experience shows that appreciable 
injury and repair of fibrous tissue occur 
only after very intensive irradiation, the 
connective tissue apparently being more 
resistant to roentgen rays than the other 
tissue elements. The transient radiation 
pneumonitis long recognized by roentgen- 
ologists, and illustrated by our Case xix, 
supports this view. 

These histologic features of the early 
reaction, including early fibroblastic pro- 
liferation, we have not found distinctive in 
our cases. With our present knowledge it 
is not possible to distinguish early acute 
radiation pneumonitis from other condi- 
tions, although very prominent edema and 
large epithelial and endothelial cells in the 
absence of much exudate are suggestive of 
radiation pneumonitis. 

When the primary injury is sufficiently 
severe to affect endothelium, fibrous tissue, 
and epithelium, the well developed repair 
process presents a picture which may re- 
semble that following a number of different 
injurious agents. The vascular change is 
particularly difficult to evaluate. Fibrous 
thickening and hyaline swelling of veins 
and arteries such as are associated with 
radiation pneumonitis are seen occasionally 
in youth and more commonly with advanc- 
ing age, frequently unaccompanied by 
other disease processes. However, these 
changes may be restricted to that portion 
of the lung which presents other evidence 
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of radiation pneumonitis and which was 
known to have been included m a field of 
irradiation, 

The only histologic picture which we can 
with certainty recognize as radiation pneu- 
monitis is that which shows in some degree 
both these early and late stages in the 
same lung. 

The hyaline membrane which we have 
emphasized in our classification compli- 
cates the subject somewhat inasmuch as 
we are not at present prepared to describe 
its manner of formation. It probably rep- 
resents an acute or subacute response. We 
feel that this hyaline membrane is the 
surest guide in diagnosis of radiation pneu- 
monitis. We have rarely been misled by 
this membrane except when it was slight 
or atypical and accompanied by organizing 
pneumonia. Observation of this with the 
other changes enumerated makes it pos- 
sible to recognize with accuracy the cases 
which have received irradiation to the 
chest. In a few eases we have been led to 
suspect post-irradiation changes without 
the presence of the hyaline membrane, 
only to find that irradiation had not been 
given. We have found that the other 
changes we have enumerated as part of 
radiation pneumonitis are less distinctive 
and not as easily differentiated from infec. 
tlous processes. 

It is obvious that in going over such a 
large series of slides accurate grading of 
relative changes of different types, as 
fibrosis, edema, endothelial swelling, blood 
vessel changes, would be an extremely la- 
borious and impractical task. But such a 
study carried out by a single observer of 
both gross and microscopic specimens 
would be of definite value. And it is only 
by this method of study that we may hope 
to learn something of the history of cell 
changes initiated by irradiation. 

The fact that a great many heavily irra- 
diated patients show no recognizable reac- 
tion makes us feel certain that we still 
have a good deal to learn of the way in 
which the lung reacts to irradiation, and 
the possible hazard of such a reaction. Its 
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relation to pneumonic infections is a par- 
ticularly important and intriguing question 
which we are at present unable to answer. 
We would make this report a plea for more 
discriminating study of this subject by 
both radiologists and pathologists. We 
hope that experiments now being carried 
on will further clarify the subject. 


SUMMARY AND CONCLUSIONS 


1. By histologic study of the lungs of an 
unselected series of 398 autopsied cases of 
malignant disease primary between dia- 
phragm and neck it has been possible to 
collect 29 cases (7 per cent of the entire 
group, I2 per cent of 234 irradiated cases) 
which showed changes referable to irradia- 
tion of the lung. An erroneous diagnosis of 
radiation reaction was made in 3 cases 
which it was found later had not received 
irradiation to the chest. In a consecutive 
series of 1,060 autopsies (1929-1937) from 
Pondville Hospital, exclusive of the cases in 
the first group, there was a 99.3 per cent 
accuracy in diagnosis of radiation pneu- 
monitis based solely on histologic changes. 

2. From the standpoint of its reaction 
to irradiation the lung should be consid- 


ered as a highly vascularized mucous inerti, 


brane of relatively low density. 

3. A certain combination of tissue 
changes presents a histologic picture which 
is practically pathognomonic for radiation 
pneumonitis, although the units of cellular 
and humoral change which make up this 
picture may be found in other conditions. 

4. lissue reactions most closely simulat- 
ing radiation pneumonitis are found in: 
chronic nonspecific interstitial pneumoni- 
tis; influenzal pneumonia; chemical pneu- 
monitis; all of which are extremely rare. 

5. It is probable that certain stages of 
radiation response in the lung have not 
been recognized histologically, and may be 
of such a nature that differentiation from 
other disease processes is impossible. 

6. The changes may be divided either 
on pathologic or roentgenographic grounds 
into three stages: acute, late, and late with 
superimposed acute reaction. 
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7. Chest roentgenograms were available 

nat ge 234 eases, but in only 62 cases 
ey suitable for this study. In only 

(8 per cent) were there roentgenographic 


changes definitely due to irradiation. It 


se 
in 


ems fair to assume that this is not a true 
dex of the frequency of pulmonic reac- 


tion. Were radiation changes watched for 
from the time of beginning therapy, study 
both antemortem and at autopsy would 
give a higher percentage of cases showing 


Te 


action. 
8. Radiation reaction 1s sometimes slight 


and may not permanently affect the lung. 


9. The amount of radiation alone does 


not determine the development of a radia- 
tion reaction, although the proportion of 


lu 


ngs showing changes increases with the 


amount of radiation. 


то. Variables such as the thickness of the 


chest wall, amputation of the breast, the 
existence of pulmonary metastases, the 
existence of pneumonia, were considered 
and found to have no significant relation 


to 


the development of radiation changes. 
11. Age is not a factor. In females no 


significant correlation with age occurs. In 


m 


ales there was a somewhat higher aver- 


age age for the cases showing radiation re- 


рае 


action, sixty-five years as against fifty-one 
* years, probably a chance variation. 


di 


12. Criteria are given for the differential 
agnosis of radiation reaction by roent- 


genographic and pathologic means. 
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PRIMARY LYMPHOSARCOMA OF THE HARD PALATE 


Hy LESTER J. FREEDMAN, M.D.* ( 
From the Department of Radiotherapy, Mount Sinai Hospital 
NEW YORK CITY 


р lymphosarcoma of the hard 
palate is extremely rare. In a review of 
the literature since 1893, when Kundrat!’ 
established lymphosarcoma as a disease 
entity, only one case was found which was 
limited to the hard palate. Although nu- 
merous instances of lymphosarcoma of the 
hard palate have been published,‘ 11172922 
all of these were secondarily involved by 
contiguity from lesions of neighboring 
structures. Chaton's case? is the only excep- 
tion. During the past ten years, 108 pa- 
tients with lymphosarcoma have been reg- 
istered at the Mount Sinai Hospital. The 
case reported below was the only one with 
primary involvement of the hard palate. 


CASE REPORT 


P. F. (O.P.D, No. 38-69), white, male, aged 
fifty-four, was admitted to the Out Patient 





Fic. 1. Photograph taken on March 22, 1938. 


Department of the Mount Sinai Hospital on 
January 4, 1938. 

Present Illness. Тће patient noted a tender, 
raised "sore" on the hard palate three months 
before admission which was slowly progressing 
in size. He had worn a full upper denture for 
five vears, but because of breakage, none was 
worn for eight months prior to admission. The 
patient reported infrequent headaches, pain 
over the malar bones, nasal obstruction and 
constant post-nasal drip. Generally, his appe- 
tite was good, he maintained his weight and slept 
well. There was no familial history of cancer. 

Physical Examination. The patient was well- 
developed and nourished. He was cooperative. 
There were two granulomatous circumscribed 
nodules situated in the anterior half of the hard 
palate. Both were superficially ulcerated. The 
larger nodule measured 1 cm. in diameter and 
was to the right of the midline. The smaller 
nodule measured 0.5 cm. in diameter. It was 
situated more anteriorly and to the left of the 
midline (Fig. 1). 

In addition, the patient had bilateral sinus 
disease and multiple nasal polypi; these polypi 
were also present in the nasopharynx. T 
was no regional adenopathy. The chest and 
abdomen showed no gross evidence of disease. 

Laboratory Findings. Hemoglobin 83 per 
cent (Sahli); red blood cells 4,250,000; white 
blood cells 3,950, with a differential count of 
62 per cent segmented and 4 per cent non- 
segmented polymorphonuclear cells, 29 per 
cent lymphocytes, 4 per cent monocytes and 
1 per cent ecsinophiles. Blood Wassermann re- 
action was negative. 

Roentgen examination of the hard palate 
with an occlusal film showed no abnormalities. 
Roentgen examination of the paranasal sinuses 
revealed marked clouding of all of the sinuses. 
Roentgenograms of the chest showed no ab- 
normality in the heart, lungs or mediastinum. 

The report of the first biopsy of the lesion 
on the hard palate was as follows: "(61641) 
Fragment of mucous membrane showin? 
chronic inflammation and epithelial hyper- 
plasia" (Drs. P. Klemperer and S. Otani). 
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Course. A provisional diagnosis of nonspecific 
grantloma was made. Therapy consisted of 
mouth washes with sodium perborate, liqucr 
alkalinis antisepticus and topical applications 
of „о per cent silver nitrate. At first, there 
seemed to be slight improvement. However, 
the subsequent course over a period of six weeks 
showed gradual progression in size. 

Biopsy was repeated March 18, 1938: 
(62182) Specimen consists of a small fragment 
of mucous membrane from the mouth. The sur- 
face is covered by a slightly thickened squa- 
mous cell epithelium having a hornifying layer 
on its free surface. The submucosa is diffusely 
infiltrated by cells which are mostly round and 
more or less uniform. The predominant cell 
type corresponds to the medium-sized lympho- 
cyte. There are, however, occasional atypical 
cells and an occasional mitotic figure. Diagno- 
cis: Lymphosarcoma" (Drs. P. Klemperer and 
S. Otani) (Fig. 2). 

Radiotherapy was begun on March 22, 1938. 
There were 1,800 r (measured in air) delivered 
to the lesion with the following factors: 200 
kv. (peak), 25 ma., 40 cm. distance, Thoraeus 
filter (0.4 mm. Sn, о.5 mm. Cu, 4.0 mm. Al), 
with a half-value layer of 1.8 mm. Cu. These 
factors produced 22 r per minute. There were 
200 r delivered daily through an intraoral cone 
with a field size of 4.5 by 3 cm. 

A Week following the last treatment, bilat- 

ral nasal polypectomy was performed. Sec- 


. tions of removed tissue were reported “mucous 


polypi" (62407). Three additional daily treat- 





Fic. 2. Photomicrograph of submucosa in the deep- 
est portion of the biopsy section. At the extreme 
right there is noted a cut nerve around which the 
diffusely infiltrating lymphosarcoma cells can be 
seen, 
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ments of 200 r each were then administered. 
Total dose tg the lesion on the palate was 2,400 
r (measured in air). The tumor had practically 
disappeared twenty days following onset of 
therapy. At this point, the 600 r additional, 
mentioned above, were delivered. The reaction 
was most marked on the sixteenth day and was 










eTumoR 
REACTION 


€PITHEUTIS 


509 
Ousny 
ERYTHEMA 


25% 


ERY THem, 
^ EPITHELIUM 


# REACTION 
S 


DAYS 


3-22-38 4-13-58 


Vic. 3. Response to radiotherapy. The continuous 


line indicates the tumor size. The interrupted line 
represents the degree of tissue reaction. 


represented by a mild erythema. The reaction 
faded gradually and disappeared on the thirty- 
fourth day, or eleven days following the last 
treatment. Figure 3 illustrates the reponse to 
irradiation. 

In December, 1938, the patient again re- 
ported nasal obstruction and post-nasal drip. 
Examination revealed recurrent nasal polypi. 
A partial shrinkage of the polypi with marked 
subjective improvement resulted from radio- 
therapy directed over the nose and maxillae. 
The following factors were used: 140 kv. (peak), 
20 ma., o.25 mm. Cu filter, 30 cm. distance 
with a half-value layer of 0.48 mm. Cu. A total 
of 800 r per field at 91 r per minute was de- 
livered through portals 5.0 cm. in diameter. 

On May 29, 1939, the patient presented a 
normal mucous membrane (Fig. 4) over the 
hard palate with pinhead-sized depressions 
marking the sites of the original ulcerations. 
There was no significant peripheral adenop- 
athy. Examination of the chest and abdomen 
showed no gross evidence of disease. Small 
nasal polypi were present in the left nasal 


704 Lester J. Freedman 





Fic. 4. Photograph taken on May 29, 1939. 
. 


cavity. The patient's general condition was 
good. 
DISCUSSION 

Differential Diagnosis. Many conditions 
must be considered in a differential diagno- 
sis of a lesion of the hard palate. Of primary 
consideration are the inflammatory dis- 
eases and the neoplasms. The latter may 
be epidermal, connective tissue, osseous or 
dental in origin. Of less frequency, metabol- 
ic diseases such as osteitis fibrosa cystica, 
and osteitis deformans of the leontiasis 
ossea type may occur. Occasionally, devel- 
opmental malformations such as anaso- 
palatine cyst!’ are encountered. Misplaced 
tissue rests such as aberrant thyroid and 
dermoid cysts’ may also occur. 

In making the correct diagnosis of a 
lesion of the hard palate, a careful history 
and physical examination must be supple- 
mented by hematological, serological, bac- 
teriological and roentgen studies, including 
occlusal films of the palate. Finally, biopsy 
will usually be necessary to arrive at the 
exact type of disease present. This may 
have to be repeated several times if rep- 
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resentative tissue is not obtained at first. 
This is especia!ly true of neoplasms. P 

Treatment. Surgical excision, electroco- 
agulation, roentgen and radium therapy 
have all been used singly or in combina- 
tion in the treatment of new growths of 
the palate. Radiation therapy is usually 
the method of choice in lymphosarcoma. 
The maintenance of proper oral hygiene 
is a requisite in the radiation treatment of 
any mouth lesion. This includes extraction 
of diseased teeth. There should be limita- 
tion of therapy to the lesion either by 
intraoral cones or by the use of protective 
devices.! 

In this case, only roentgen therapy was 
used. In the case of hard palate lympho- 
sarcoma reported by Chaton, radium ele- 
ment needle implantation was used. He 
reported complete resolution of existing 
regional lymphadenopathy without direct 
treatment of the nodes and marked involu- 
tion of the local neoplasm. The lymph- 
adenopathy may have been inflammatory. 
Examination of his patient five months 
later showed no evidence of malignant dis- 
ease. 

Prognosis. In general, the prognosis of 


neoplasms of the hard palate is ахы, 


good. Bloodgood’ states, “Lesions of the 
hard palate are practically identical with 
those of the gums but are less frequent. 
Even in cases of long standing and of con- 
siderable extent, they rarely metastasize 
to the lymph glands.” 

In the case that is being reported, the 
tumor was slow-growing. For six months 
prior to treatment, it remained localized to 
a relatively small area on the hard palate 
with no extension to regional lymph nodes. 
The neoplasm was radiosensitive. It dis- 
appeared two weeks after the onset of 
treatment. The patient has been examined 
routinely every two months since the end 
of treatment and there has been no recur- 
rence to date, eighteen months after admis- 
sion. 

COMMENT 

In analyzing the rarity of primary 

lymphosarcoma of the hard palate, the 
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following explanation 15 suggested. By 
definigion, lymphosarcoma is a malignant 
neoplasm arising from lymphoid tissue. 
Whereas the structures of the oral and 
pharyngeal cavities such as the posterior 
nasopharyngeal wall, the fauces, the ade- 
noids, the tonsils, and the soft palate are 
relatively rich in lymphoid tissue, the hard 
palate is singularly free of this tissue. 
Quoting Gray’s Anatomy: “The palate is 
covered by a dense structure formed by 
the periosteum and the mucous membrane 
of the mouth, which are intimately adher- 
ent....On either side and in front of the 
raphe, the mucous membrane is thick, pale 
in color and corrugated; behind it is thin, 
smooth and of deeper color; it is covered 
with stratified squamous epithelium and 
furnished with numerous palatal glands, 
which lie between the mucous membrane 
and the surface of the bone." Schumacher,” 
in a detailed histological description of the 
hard palate, also makes no mention of the 
presence of lymphoid tissue. Therefore, 
the paucity of lymphoid tissue in the hard 
palate explains the rarity of its occurrence 
at this site. 

. SUMMARY 

om т. Primary lymphosarcoma of the hard 
palate is extremely rare and this is prob- 
ably due to the fact that, normally, the 
overlying soft parts are relatively free of 
lymphoid tissue. 

A case of primary lymphosarcoma of 
the hard palate is reported which re- 
sponded favorably to the use of roentgen 
therapy. 
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HOUGH carcinoma of the large bowel 

has been looked upon as a surgical 
problem, those malignant lesions found in 
the region of the anus may be looked upon 
as an exception. The reasons for such an 
opinion are based upon anatomical and 
histological grounds. Therefore, 1 wish to 
discuss the problem from the standpoint 
of the radiotherapist, emphasizing not only 
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permanency of recovery but also the pos- 
sibility of retention of physiologic function 
of the anal sphincter. 


ANATOMICAL CONSIDERATIONS 


That part of the terminal bowel which 
presents itself externally is known as the 
fixed rectum or anus. Externally it is 
covered with a loose, coarse, dark-brown 
pigmented skin, which blends gradually 
with the skin of the buttocks. Where the 
junction of the anal skin and the lining 
mucous membrane takes place (Fig. 1) 
there is a region known as Hilton's white 
line; here the skin is soft, smooth, and 
white instead of pigmented, and covers the 
region lying between the external and in- 
ternal anal sphincters. Within the internal 
sphincter the skin has been replaced by 


mucous membrane which is redundant and 
thrown into longitudinal folds, called the 
columns of Morgagni, the terminal portions 
of which make up the anal papillae. Here 
it 15 that trauma is greatest and infection, 
inflammation and fissures occur as a result 
of chronic irritations of various sorts. The 
surface cells are of the stratified squamous 
variety, while farther up they are first 
transitional and then columnar, and the 
mucous membrane, instead of being in 
longitudinal folds, arranges itself in trans- 
verse folds. Mucus-secreting glands are 
numerous in the area covered with colum- 
nar epithelium, but not very prevalent in 
the regions where transitional and squa- 
mous cells are found. By reason of these 
histologic facts, malignant tumors found in 
this section are practically always epi- 
theliomas, though one may see an occa- 
sional adenocarcinoma arising above the 
columns of Morgagni, while the more rare 
melano-epithelioma may appear on the 
skin at Hilton's white line. 


A matter of great importance 15 tite. 


lymphatic drainage of these structures. In 
Figure 2 it can be seen that the collecting 
vessels from the squamous cell covered 
mucous membrane run toward the anal 
skin, anastomosing with the subcutaneous 
lymph vessels around the buttocks and per- 
ineum, emptying into the inguinal nodes. 
W here columnar epithelium is found, the 
lymph vessels course upward parallel to 
the hemorrhoidal veins and arteries empty- 
ing into the para-aortic nodes, but at that 
portion where the bowel wall is covered 
with transitional cells, a “neutral zone” 
exists, from which lymph may flow in either 
direction. When an epithelioma attacks the 
lower bowel the usual direction for metas- 
tasis to pass is into the inguinal nodes; 
however, if the growth is extensive it may, 
by direct extension, push into the neutral 


* From the Los Angeles Tumor Institute. Read at the Twenty-fourth Annual Meeting, American Radium Society, St. Louis, Mo., 
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zone (Fig. 2) and thus its cells gain entrance 
into the para-aortic nodes. Likewise, an 
adenocarcinoma of the rectum proper may 
grow down into this same neutral zone, 
giving rise to metastases that are filtered 
out in the inguinal nodes. These are im- 
portant when prognosis is under discussion. 


CLINICAL CONSIDERATIONS 

In the past fifteen years we have had 
occasion to examine and treat 260 patients 
with carcinoma of the terminal colon; of 
these, 17 had involvement of the anus, 
giving an incidence of 6 per cent. In these 
17 cases we have adequate records for 13 
patients; the remainder were terminal 
cases, so advanced that no treatment, 
except sedatives, were given; they died 
very soon after being seen. Though adeno- 
carcinomas may occur here, in these 13 
patients, 11 had squamous cell epithe- 
liomas, 1 had a melano-epithelioma and 1 
was not biopsied. When grading was done, 
the majority fell into Grades 3 and 4. The 
sexes were about equally represented, and 
only one patient was less than fifty years 
old—the average age was sixty-four years 
(Table 1). 
he complaint most prevalent was 
rectal bleeding. This symptom was present 
for from four to twelve months before 
medical aid was sought; usually the pa- 
tient had treated himself for hemorrhoids 
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Fic. 2. (From Gant.) 


by the insertion of suppositories and by 
the application of ointments. One patient 
had pruritus ani for two years before he 
developed a non-healing ulcer; another had 
a rectal prolapse for thirteen years before 
he developed a growth, while a third had 
rectal distress for forty years, and mul- 
tiple fistulae for ten years before a tumor 
was discovered. The common site for the 
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° 
Case * 
and | Name|Sex | Age) Symptoms Description Pathology Treatment Living Remarks 
Year 
a 
Iv H |F |65 | Bleeding 8 mo. | Tumor 2X3 ст. Squamous | High voltage roentgen | Yes | Complains of 
1932 inside sphincter cell therapy anus, 1600 r; ra- | 7 yr. | tight sphincter 
| epithelioma, | dium—contact, 1 mm. 
Grade 3 | gold filter, 1600 mg-hr. 
v R М | 65 | Rectal prolapse | Tumor о.5 cm. | Squamous | Radium-platinum needles | Yes | Prolapse disap- 
1934 13 yr.—came | anal mucousmem- cell interstitially around tu- | § yr. | peared as a result 
onaftera hem- | brane epithelioma, | mor, 1152 mg-hr. of the radiation 
orrhoidectomy not graded fibrosis 
vI F м | то | Itchingaround | Ulcer 1X2 ст. Squamous| Supervoltage roentgen | Yes | No complaints 
1935 the anus with | anal margin cell therapy anus, 1800 r; gold | 4 yr. 
bleeding epithelioma, | radon seeds into tumor 
not graded | 933 mc-hr. 
VII м |M |77| Multiple dis- | Large, fungating | Squamous | Supervoltage roentgen | No | Anal region 
1935 charging fistu- | infected tumor cell therapy: L. groin, 1800 r; cleared up. Died 
lae 10 yr. 12X15cm.Large | epithelioma, | R. groin, 1800 r; anus, of general met- 
fixed nodes both Grade 3 4200 r; radium-platinum astasis in 6 mo. 
groins needles, 1120 mg-hr. 
УШ р м | 44 | Tumorfor4 mo. | Tumor 10X10 | Squamous | (1) Colostomy Yes | Developed a ra- 
1935 cm., fungating cell (2) High voltage roentgen | 33 yr. | dionecrosis over 
and ulcerating, | epithelioma, | therapy, anus, 3000 r the coccyx which 
occluding the Grade 1 was removed and 
anus area healed. Well 
otherwise 
IX К |F | 25 Rectal bleeding | Tumor 3 Хаст. | Squamous | Supervoltage roentgen | Yes | No complaints 
1936 and backache 4 | ant. wall, ex- cell therapy: 3% yr. 
mo. tending into | epithelioma, fanus 2700r 
; 4200r 
х aginal septum Grade 3 \соссух 1500 г 
Radium-platinum needles 
interstitially, 1120 mg-hr. 
x L М | 51 | Bleeding т yr, | Tumor 3 Хаст. | Squamous | Supervoltage roentgen | Yes | Patient RE 
1937 col. backache inside sphincter cell therapy: anus, 1806 r; L. | туг. | oped internals 
on anterior wall | epithelioma, | groin, goo г; К. groin, | but | metastasis. Very 
Grade 3 goo г; radium-platinum | failing | weak. Will die 
needles, 2230 mg-hr. soon* 
XI T F | 66 | Bleeding 1 yr. | Tumor3X3cm. | Squamous | Supervoltage roentgen | Yes | No complaints 
1938 and lump in | inside anus on cell therapy: I yr. 
anus posterior wall epithelioma, fanus  21cor 
Grade 4 4200 T e ccyx 2100 r 
хи Р F | 73 | Bleeding 1 yr., | Cauliflowerlump| Squamous | Supervoltage roentgen | Yes | Tumor complete- 
1938 moderate pain | 6 cm. diameter cell therapy: 1 уг. | ly disappeared 
protruding from | epithelioma, 4200 г anus: but | then recurred and 
anus Grade 4 Ist series 18сог | failing | invaded іѕсһіо- 
E series 1500г rectal fossa. De- 
3rd series доог veloped metasta- 
R.groin — rsoor sis internally* 
L. groin 1500 r 
xu | D F | 67 | Bleeding 1 yr, | Mass 3X3 cm. | Squamous | Supervoltage roentgen | Yes | No complaints 
1938 | pain in perineum | in ant. wall, in- cell therapy: 10 то, 
vading the peri- | eptihelioma, pau 3600 r 
neum and vag- | Grade 3 sacrum 
: $400 г 
inal septum l and 
coccyx I8oor 
L. groin 1500 r 
R. groin 1500r 
Radium—contact. 2 mm. 
gold; intrarectal, 600 mg- 
hr.; intravaginal, 600 mg- 
hr. 






































* These patients have both died since the paper was read. 
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growth was on the mucous membrane side 
of the sphinctefs. 

Pain was not a major symptom except 
late in the course of the disease and then 
only when the growth became so extensive 
that there was invasion of the deeper 
structures. Much of the pain was probably 
due to the accompanying secondary infec- 
tion. An indefinite backache was present in 
3 individuals, while only one had obstruc- 
tive symptoms, though the anus seemed 
to be almost completely occluded in an- 
other. 

How long the disease remains localized 
is difficult to answer. Given an area that is 
definitely and potentially infected—one 
that is constantly being compressed by the 
muscular contractions of both rectal 
sphincters—it would be only natural to 
expect dislodgment of tumor emboli into 
the lymph stream; however, these tumors 
are the fungating type and since they do 
not infitrate the base very early it is our 
impression that metastasis is rather late. 
Only 2 cases in this group had inguinal 
metastasis, while 2 others developed inter- 
nal metastasis from one to two years after 
rectal bleeding first began. With such a 
stow natural course the outlook for suc- 
cessful treatment is favorable. 


DIAGNOSIS 


The diagnosis is not difficult. The exam- 
ining finger can readily reach and should 
differentiate the normal from the abnor- 
mal. Excluding a papillitis and a throm- 
bosed hemorrhoid, the only confusing 
conditions are the granulations encoun- 
tered around old fistulous tracts. These 
may be pyogenic, tuberculous or luetic, 
and, in all, the clinical impressions must be 
verified by biopsy. 


TREATMENT TECHNIQUE 


All patients were treated by irradiation, 
but since the observation period extended 
over a fifteen year period, the technique as 
used varied considerably. The factors used 
were as follows: 
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I. Roentgen Rays 
(a) 200 ky., 4 ma., 0.5 mm. Cu plus 1 mm. Al, 
со cm. distance, 0.16 A. 
(b) боо kv., 4ma., 0.8mm. Pb, socm. distance, 
0.044 А. 


II. Radium 


(a) so mg., 1 mm. brass plus 1 mm. 
rubber filter 

(b) 50 mg., 2 mm. gold plus 2 mm. 
rubber filter 

(c) 1.3 to 2 mg. needles, filter o. mm. platinum. 


(d) Radon seeds, filter o.3 


contact. 


; mm. gold. 


Each case was individualized, the dosage 
varying according to the size of the lesion 
and histological structure. Usually roent- 
gen therapy was given to the tumor 
through two portals: (4) the sacrococcy- 
geal, (^) the anal or perineal. Treatment 
was given to the inguinal regions when 
metastases were already present or when 
metastases were suspected. 


DISCUSSION 


Since malignant disease of the anus is 
readily discovered by palpatory and visual 
examinations, it should be recognized early 
enough to be treated successfully either by 
surgery or irradiation. However, when 
radical surgery is the method of attack it 
has the disadvantage of removing or 
destroying the anal sphincters with sub- 
sequent loss of fecal control. On the other 
hand, when the operation is too conserva- 
tive, local recurrence and inguinal metas- 
tases are prompt in their appearance. Since 
the tumors that have been graded have 
largely been either in Grade 3 or 4 of 
Broders' classification, one might expect 
recurrences. 

Looking at the problem from a radio- 
therapeutic viewpoint, the great majority 
of these tumors are epitheliomata— types 
that have been successfully eradicated by 
irradiation in other parts of the body, so 
that the response here should be just as 
favorable. They are accessible and present 
little difficulty in administering an ade- 
quate tumor dose when treated by roent- 
gen rays; while radium may easily be used 
in a contact applicator against the tumor, 
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or interstitially in platinum needles or as 
radon in gold seeds. Except for pne patient 
who had a very extensive growth prac- 
tically occluding the anus, there was no 
need for any supplementary procedure, as 
a colostomy. The discomfort from the 
treatment is not great and is a matter of 
three or four weeks. The patients are am- 
bulatory and usually are able to care for 
themselves. The sphincter control has been 
good except in 2 patients, in both of whom 
the sphincter was partly destroyed by the 
growth itself; one had a colostomy and the 
other now complains of discomfort from a 
partial stricture following the treatment. 
Finally, the effectiveness of irradiation 1s 
shown in the eradication of the carcinoma 
for varying periods of time, as seen below: 


Total cases reviewed 13 
Not treated 2 
1 with advanced general 
| metastasis at time of 
treatment 
|1 moderately early who 
| developed internal me- 
| tastasis 
[2—7 years 
|1— years 
|1—4 years 
2—3 years 
Living д\1—1 year (but failing 
| gradually from inter- 
nal metastasis) 
|1—1 year 
(1—less than'a year 


Treated but dead, 2 
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Though this series is small, it corrobo- 
rates the opinion of Binkléy and Bowing, 
who, from an extensive experience, em- 
phasize the superiority of irradiation to 
surgery around the anus. Even suth 
prominent rectal surgeons as Lockhart- 
Mummery and Rankin, who advocate 
radical surgery for carcinoma of the rec- 
tum, admit that irradiation is the method 
of choice in the treatment of epithelioma 
of the anus. Whether one should use 
roentgen rays or radium, combined or 
singly, is a matter of individual opinion and 
experience. We have combined the two 
methods, using roentgen irradiation first 
and following it with radium according to 
the individual response and need of each 
patient. 
SUMMARY 


Since cancer of the anus practically 
always belongs to the epithelioma group, 
its treatment by irradiation is the method 
of choice because: 

(a) Histologically, it represents a type 
that responds readily and effectively to 
irradiation. 

(b) The curability ranks on a par with 
surgery. 

(c) The morbidity is low. - 

(d) Physiologic sphinter control is re- 
tained except where the sphincter is 
already partly destroyed by the disease.* 


*For discussion see page 725. 


SURFACE APPLICATIONS OF RADON 


‚ ЇМ КЕСТАТ, САМСЕК* 


By GEORGE Е. BINKLEY, М.В. (Tor.) 


ee and high voltage roentgen 
rays are of value in the treatment of 
rectal cancer. They may be used to ad- 
vantage routinely in the inoperable stages 
of disease as a palliative method, and as a 
curative method in selected operable cases. 
The results to be obtained, in both the 
operable and inoperable groups, will de- 
pend largely upon the dose and technique 
of application. Due to variation in extent 
of the local disease at the time treatment 
is commenced, and variation in the grades 
of malignancy and radiosensitivity of rec- 
tal cancer, no uniform dose or technique of 
application is suitable for all cases. 

The technique that has proved of great- 
est value in our clinic is the preliminary 
employment of external applications of 
radium or high voltage roentgen rays, 
supplemented by interstitial implantations 
or local surface applications of radon. 
External therapy exerts a favorable in- 
fence upon the tumor but this influence 
is not always sufficient, with the present- 
day technique, to provide the highest 
degree of palliation or to completely eradi- 
cate the disease. Gold filtered radon seeds, 
as a means of increasing the intensity of 
tumor dosage, were used routinely for 
many years; but during the past three 
years we have employed, in a number of 
cases, in place of interstitial applications, 
small daily surface doses of radon. 

Treatment by local rectal applications 
of radium or radon is not a new method. 
It constituted one of the earliest attempts 
to influence rectal cancer by radium. The 
technique of application, in the early days, 
was rather inaccurate. Frequently, there 
was difficulty in placing the radium and 
retaining it in position. Doses were 
usually large, total doses being given in 
one, two or three large applications, at 
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short intervals. Little attention was de- 
voted to protection of the uninvaded 
rectal mucosa. Such local applications, 
at times, produced a favorable effect upon 
the cancer, but were frequently followed 
by a severe prolonged local reaction, char- 
acterized by marked tenesmus, burning, 
etc., which caused many patients to refuse 
further treatment. However, because of 
the favorable effect produced by this 
method upon the tumor in certain in- 
stances, it was decided to again use local 
applications, but to employ a different 
technique, giving careful consideration to 
the details which previously had produced 
undesirable local reactions. 

Different types of applicators were 
tried. The type which has proved most 
satisfactory to date is one fashioned after 
an electrically lighted proctoscope. These 
scopes or tubes are slightly heavier than 
the ordinary proctoscope, the thickness 
being one-sixteenth of an inch of brass, 
which acts as a filter for the radium. The 
diameters vary from 1.5 to 2.5 cm., and the 
length from 10.0 to 25.0 cm. These ap- 
plicators have a movable shoulder which 
may be fastened with a thumb-screw, so 
that the length of the tube inserted into 
the rectum is varied in accordance with 
the requirements of the case. This type of 
applicator can be adequately placed over 
the tumor by direct vision and fastened 
in position. The holders that contain the 
radon are modified obturators which fit 
within the applicators. The number of 
radon tubes for a given case are placed in 
the center of the distal end of the holder. 
By placing the radon in the center of the 
diameter, it Is kept at a certain distance 
from the tumor. This distance will vary 
with the diameter of the instrument. The 
greater the diameter, the greater the tar- 


* Read at the Twenty-fourth Annual Meeting, American Radium Society, St. Louis, Mo., May 15-16, 1939. 
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Fic. 1. Electrolighted rectal applicator 
and radium holders. 


get distance and the greater the depth 
dose. Radon holders, in addition to con- 
taining radon, are fitted with lead shields 
to protect or provide additional filter for 
that part of the circumference of the rec- 
tum which is not invaded by cancer. An- 
nular tumors do not require any shield. 
If the tumor involves less than one-third 
of the circumference a two-thirds shield 
is used. If less than one-half of the circum- 
ference is invaded, a shield of one-half 
size is used, etc. 

Rectal applicator treatments are simple 
procedures and do not require hospitali- 
zation. Patients report for treatment daily. 
They are placed on a couch or bed in the 
left Sims' position. The applicator is in- 
serted in a manner similar to that of pass- 
ing an ordinary proctoscope. The instru- 
ment is passed above the tumor mass by 
direct vision, and then withdrawn so that 
the distal end of the scope is about 0.5 cm. 
above the upper limits. The radon holder, 
which previously has been loaded with the 
radon and the necessary shields, is inserted 
and fixed in position with a T-binder. The 
number of radon tubes placed in the holder 
will vary with the size of the tumor. These 
tubes, when arranged in tandem, should 
extend from о.5 to 0.75 cm. above the 
upper limits of the tumor and the same 
distance below the lower limits of the mass. 
The length of radon in the holder may 
vary, therefore, from 3.0 to 12.0 cm. The 
time required for a treatment depends 
upon the amount of radon within the 
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applicator and the size of the daily dose 
to be administered. í M 

Dosage.lt was quite evident, after 
treating a few cases by daily applications 
in the above fashion, that if reactions were 
to be avoided the daily doses must be 
small. After trying various amounts, it 
was thought that doses varying from 150 
to 250 mc-hr. were most suitable as they 
could be continued for a considerable 
time. The selected dose depends somewhat 
upon the number of radon tubes used in 
the applicator A small tumor which can 
be accurately covered by two or three 
tubes will usually tolerate from 125 to 175 
mc-hr. daily. More tubes and larger doses 
are required to deliver a similar tumor dose 
to all cells of a larger tumor. A radon tube 
is about 1.5 cm. in length, and the dose 
that has proved most satisfactory varies 
from 30 to 60 me. for each tube, keeping 
the total daily dose somewhere between 
150 and 250 mc-hr. Daily and total doses 
are governed also by the diameter of the 
applicator. When the applicator is small, 
1.5 cm. or less in diameter, the daily dose 
should be smaller than when the large 
sized applicator of 2.5 cm. is employed. 
Bougies, large catheters and small a 
plicators in stenosing lesions produce but 
little growth restraint and have not been 
found of much value. The larger the 
diameter of the applicator, the more 
effective is the treatment. 

Total doses will depend largely upon the 
size of the tumor, the number of radon 
tubes, the diameter of the applicator, the 
radiosensitivity of the cells and the object 
of treatment, whether for palliation or 
complete eradication. In the case of the 
small early favorable radiosensitive can- 
cers, when only two or three radon tubes 
are necessary, the required total dose may 
not be more than 2,500 to 3,000 mc-hr. 
given in daily doses of 150 mc-hr. Cancers 
of a slightly larger size, and those of a 
more radioresistant nature, may require 
150, 200 or 250 mc-hr. daily until the dose 
of 5,000 to 6,000 mc-hr., or more has been 
delivered. Careful observation as to re- 
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action and response of the tumor to treat- 
ment*is of value in determining the total 
dose. *If the response is not satisfactory 
after a moderate dose has been adminis- 
tered to an operable case, it may be ad- 
visable to use radon seeds or subject the 
patient to radical surgical removal. Total 
doses employed in the inoperable group 
have been smaller than those used with the 
object of eradication. The object of treat- 
ment in this group is to provide palliation 
without any additional upset or reaction 
to the patient. Therefore, it is wise to keep 
the dose within the limits of that which 
produces even mild reaction. Small daily 
doses, continued for periods of ten to 
fourteen days (total of 1,500 to 2,500 
mc-hr.), usually produce very gratifying 
preliminary results. Occasionally much 
larger doses may be employed to advan- 
tage. Small series of treatments may be 
repeated in order to keep the growth under 
control. Small doses of gamma rays appear 
to have a marked influence upon the sur- 
face of the tumor characterized by a 
decrease of ulceration and infection and 
promoting a moderate degree of scar tissue, 
accompanied by a lessening of the local 
symptoms and an improvement in the 
general condition. Too large a total dose 
tends to produce breaking down on the 
surface and an increase of symptoms. 
Untoward reactions following small daily 
doses of radon will be practically nil pro- 
vided the cases are suitable for this type 
of therapy and that adequate dosage is 
employed. There were rather severe reac- 
tions in 2 patients with large squamous 
lesions. These reactions were characterized 
by severe pain and sloughing of the mass. 
The total dose in each case was large. We 
had a few moderate reactions in the early 
days of treatment in the inoperable group, 
by attempting to obtain a very high degree 
of palliation. There were 2 mildly painful 
skin reactions following treatments of 
lesions which involved the lower rectum 
and anal canal. In these 2 cases such reac- 
tions might have been avoided by a more 
careful placing of the radium. There has 
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Fic. 2. Rectal applicator in position. Inset: Radium 
held in center of applicator, additional lead filter, 
one-half the diameter, to protect the normal 
mucosa. 


been very little post-irradiation damage to 
the surrounding rectal mucosa. In the 
operable group, there remains a small 
amount of scar tissue at the site of the 
original tumor in a few qases but in the 
majority little remains to indicate the site 
of the primary lesion. There has not oc- 
curred any degree of stricture formation 
worthy of mention from treatment of the 
early lesions. The majority of patients 
with small operable tumors felt better as 
soon as they had received four or five 
applications. Undesirable reactions in the 
inoperable group have been practically nil 
except in a few early cases where the total 
dose was too large. 

Results. One hundred and nineteen pa- 
tients were treated by this method prior 
to July, 1938. We were able to follow 114 
of these patients for a sufficient time to 
draw some conclusions as to the value of 
the method. Eighty-one had advanced or 
inoperable disease. Thirty-three were con- 
sidered, in accordance with the extent of 
local disease, to be operable cases. Thirteen 
of the operable group received this form of 
therapy prior to radical surgical removal, 
while 20 were treated with the object of 
clinical cure by radiation therapy, or a 
high degree of palliation. A fair percentage 
of patients with operable lesions chosen 


714 


for applicator treatment were elderly or 
in poor physical condition and not con- 
sidered ideal for surgery. All patients 
received high voltage roentgen rays in 
addition to applicator treatments. While 
sufficient time has not elapsed to draw 
definite conclusions as to the final results 
of this type of treatment, a survey of the 
cases treated nine months or more ago 
offers a basis for advocating the method 
and continuing its use. 

Results in the Inoperable Group. In the 
inoperable group of cases there appears to 
be additional palliation provided, other 
than that usually obtained from external 
irradiation, in about go per cent of the 
cases. In 30 per cent of these cases, the 
additional growth restraint and lessening 
of symptoms was mild. There appeared to 
be a moderate degree of additional effect 
in about 25 per cent of the cases. In the 
remaining 35 per cent there was a marked 
palliative effect. A large percentage of the 
latter group was rendered free of symp- 
toms for a time. In comparing these pal- 
liative results with those obtained from the 
use of weak gold radon seeds in similar 
cases, in the majority of patients there 
appears to be an advantage in the local 
applications. However, gold seeds are still 
being used in cases that appear unsuitable 
for applicator treatment. 

Small daily surface doses as a preopera- 
tive method of irradiation has a limited 
field. The chief limitation of this method 
is that the deep areas of infiltrating cells 
show little response. However, in some 
cases, there was a marked reduction in the 
size of the mass and considerable lessening 
of its fixation. In reviewing the pathologi- 
cal reports of 13 cases operated upon, there 
was a wide variation in the effect produced 
upon these tumors. In 2 cases, no evidence 
of cancer could be found. One of these was 
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squamous cell and the other adenocarci- 
noma. Both cases had reteived very large 
total doses. In 8 tumors there were no 
recognizable changes that could be at- 
tributed to treatment. In the remaining 
5 tumors the radiation changes varied a 
great deal. 

The chief interest in this type of treat- 
ment has been with the small operable 
cancers, in an effort to provide clinical 
cures. The preliminary results in this small 
group are rather encouraging and suggest 
continuation of the method, but with care- 
ful selection of patients. Local applications 
have proved to be particularly suitable for 
the thin, small, radiosensitive lesions 
situated within the rectum proper or anal 
canal. 

A review of the 20 operable cases treated 
by external irradiation and local applica- 
tions, as a means of providing a high de- 
gree of palliation or complete eradication, 
shows the following results: 

Two patients required operation, as the 
primary lesions failed to disappear. One 
patient, with a large, squamous cell cancer, 
has not been seen for six months, but is 
thought still to have the lesion. Local 
applications were supplemented with gold 
seeds in 2 cases. Both of these cases are 
considered clinical cures today. Two pa- 
tients are dead. One, with squamous cell 
carcinoma, died with metastases to the 
liver but without local disease. The other 
patient was free of disease when last seen 
and the cause of death is unknown. One 
elderly woman has metastases to the liver. 
There was no local disease at her last 
visit. The remaining 12 patients, treated 
in the above manner, are alive and clini- 
cally free of disease for periods varying 
from one to three years.* 


* For discussion see page 725. 
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. CARCINOMA OF THE COLON (EXCLUSIVE OF 


e THE RECTUM)* 


By WILLIAM M, SHEDDEN, M.D., and RICHARD DRESSER, M.D. 


. BOSTON, MASSACHUSETTS 


ARCINOMA of the large bowel, ex- 

cepting the rectum, is of course the 
most commonly encountered type of in- 
testinal cancer. Most observers agree that 
the incidence of malignant degeneration of 
adenomatous polyps of the colon is ap- 
proximately $0 per cent, though it has been 
stated to be as high as 85 per cent and as 
low as 18 per cent (Figs. 1, 2 and 3). 

The reports vary with the histological 
interpretation of the polyp. Westhues has 
described an advanced change in these 
adenomas in which all order is lost. The 
branches, elongated tubules with cup-like 
outgrowths, the cells of which are many 
layered and deeply staining, have lost a 
definite relationship to the basement mem- 
brane. The muscularis mucosae is absent 
in many places and the connective tissue 
pedicle is sparse or absent. At the base of 
the lesion the gland tubules are distorted 
and pushed apart. 

The papillomas comprise another gross 


division of benign polypoid tumors, and in 
histological examination of these tumors 
it 1s of importance to examine the whole 








Fic. 2. Carcinoma at either end of a nest of adenomatous polyps. (Staff case, 
Palmer Memorial Hospital, courtesy of Dr. Richard Sweet.) 


* Read at the Twenty-fourth Annual Meeting, American Radium Society, St. Louis, Mo., May 15-16, 1939. 
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Fic. 3. 27, two carcinomas of large bowel in close proximity, B, section of 
polyp which protruded from a colostomy. 


tumor, as the base and center are most 
likely to show carcinomatous changes. 

Multiple polyposis has an alarming 
tendency to carcinomatous degeneration. 
Several workers have demonstrated a 
gradual transition of polypoid growth 
from hyperplasia to adenoma with differ- 
entiated epithelial structure and then to 
less differentiated epithelial growths 
(Fig. 4). 


It is not difficult to find instances of 
familial incidence of large bowel growths, 
both malignant and in the premalignant 
stage. As family histories are being more 
carefully investigated, an increasing num- 
ber of instances of multiple polyposis, both 
with and without carcinomatous degen- 
eration, are coming to light. This has been 
particularly noted in the literature of the 
past two or three years. 
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Both clinically and from the roentgen 
point of view, two definite types of growth 





Fic. 4. Benign adenoma and adenocarcinoma 
in the same rectum, 





Fic. 6. Adenocarcinoma. 


are recognized: (a) the medullary adeno- 
carcinoma, commonly found in the as- 
cending colon and at the hepatic flexure, 
and (2) the scirrhous obstructing type, 
usually seen in the remainder of the colon. 
This differentiation between medullary 
and scirrhous is often, however, only a 
gross one, for under the microscope the 
tumors of the two sides will many times 
not show this differentiation (Figs. 5, 6 
and 7). Both have been found on either 
side of the colon, though the gross diag- 
nosis in some instances of medullary or 
scirrhous carcinoma did not always coin- 
cide with the appearance under the micro- 
scope. Metastasis with carcinoma of the 
colon fortunately usually occurs late in the 
course of the disease. It must be remem- 
bered that enlarged hard regional nodes 
may not connote metastasis. We have in 2 
cases recently resected a colon containing 
such nodes in the mesentery to find them 
Fic. s. Malignant adenoma. entirely innocent of cancer. 
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SYMPTOMS 

The symptoms are: (а) anemia, (0) 
intoxication, (c) obstruction. 

Anemia: It is recognized that the med- 
ullary growths are friable and bleed 
easily. It has frequently been mentioned 
that the presence of this type of tumor in 
the right colon, that portion of the bowel 
which has a high capacity for absorption 
and where the fecal masses are still liquid, 





is a probable reason for the anemia and 
intoxication that are frequently seen in 
these cases. However, it is sometimes hard 
to explain the marked anemia and intox- 
ication in cases with relatively small 
lesions. Recent studies have been made‘ 
of the intestine proximal to carcinoma of 
the right side of the colon, but no changes 
were noted in the anatomical structure of 
the intestine which might account for the 
associated anemia, on the basis of absorp- 
tion of perverted substances. Obviously, 
absence of blood, either gross or micro- 
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scopic, from the stools does not rule out 
cancer. . E 
Obstruction: If obstruction supervenes, 
over three-quarters of the obstructing 
lesions will be found to be in the left half 
of the colon. While it is true that the right 
colon growth tends to grow in a centrifugal 
manner and is thus less likely to obstruct 
than its annular neighbor on the left, yet 
perhaps as good a reason for the tendency 





Vic. 7. .7, adenocarcinoma; 


B, colloid carcinoma. 


to bowel stoppage on the left is the diam- 
eter of the distal colon, which may nor- 
mally be as small as 2.5 cm., as against 
7.5 cm. on the right. 

Fortunately these obstructive symptoms 
will often appear fairly early, but there is 
always the danger that the patient or the 
doctor wiil be misled by the disappearance 
of the vague slight symptoms of early 
obstruction after a change to a low residue 
diet or the ingestion of oil (Fig. 8). At the 
present writing, obstruction is being recog- 
nized clinically in about co per cent of the 
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cases. In about 5 per cent of these the 
obstryction is acute. 

With the pressure of cancer publicity 
on both patient and doctor, more early 
cases are appearing. It is impressive to 
note the insignificance of the symptoms 
in these early cases. The patient may be so 
undisturbed by them that he only recalls 
them with an effort and often close ques- 
tioning by the examiner. Only too often is 
it discovered that a minimal change in 
bowel habit, an insignificant digestive 
disturbance, a slight anemia or a vague 
slight general weakness indicate a process 
already quite advanced. There are still 
many carcinomas of the colon discovered 
first at autopsy. 

The ideal situation would be, of course, 
one in which a carcinoma of the colon was 
treated before it had developed far enough 
to produce symptoms. Without question 
the more frequent employment of the 
barium enema as part of a routine physical 
examination will bring us nearer to at- 
taining this end. As the barium enema 
examination becomes less expensive, more 
early cases will be discovered. We must 
keep always in mind that /Aere are no 
pathognomonic symptoms of carcinoma of 
the large bowel. 

Ten years ago we operated upon a car- 
cinoma of the descending colon. In the 
eighth year following operation, the patient 
developed symptoms of pulmonary pathol- 
ogv which was diagnosed by the roentgen 
ray as carcinoma. But it wasonly at autopsy 
that the primary focus was discovered to 
be in the colon well above the level of 
previous resection—undiagnosed, for И 
gave no symptoms. 


ROENTGENOLOGIC EXAMINATION 

It is being increasingly emphasized that 
negative findings are of no significance, 
and there is a gratifying increase in ac- 
curacy in locating growths proximal to the 
sigmoidal flexure—in some series it is as 
high as 98 per cent. It is recognized that 
the opaque enema is not infallible and that 
lesions of the large intestine occasionally 


Carcinoma of the Colon 


719 








Fic. 8. Stricturing carcinoma. Symptoms relieved 
by injection of oil. 


are present which give no roentgen evi- 
dence of their existence (Fig. 9). The con- 
trast enema usually reveals those carci- 
nomas which encircle the gut and produce 
some degree of stenosis. If, however, there 
is no constriction of the colon, the diag- 
nosis may become difficult. The study of 
the mucosal pattern after evacuation of 
the contrast enema is of great importance 
and should be carried out in all cases, 
though the examination of the mucous 
membrane of the colon has not vet reached 
the degree of perfection that it has with 
gastric lesions. The combination of air 
insufflation and contrast enema is occa- 
sionally helpful, although of course it is 
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hic, g. 27, carcinoma of the large bowel, roentgen examination negative 


after barium enema; B, after evacuation of barium. 


not necessary té employ this method rou- 
tinely. Care must be exercised in exam- 
ining the flexures of the colon where over- 
lapping loops are likely to obscure even 
well-advanced lesions (Figs. 10 and 11). 


TREATMENT SURGICAL 
With cancer of the colon, particularly 
the right colon, the prospects of cure are 


d 





Fic. то. Loop of sigmoid conceals 
carcinoma proximal to it, 


usually better than with the stomach, as 
the lymphatic circulation is not so abun- 
dant. In the presence of obstruction, the 
ileus must obviously be treated first 
(Fig. 12). Preliminary colostomy mark- 
edly lessens the primary operative Mor- 
tality. For removal of the tumor, four 
surgical methods are available: 

(1) Excision of the growth with im- 
mediate anastomosis, preceded by several 





Vic. at. Same patient as in Figure 10. Carcinoma 
of sigmoid revealed by pushing loop to one side. 
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Vic. 12. Flat plate showing intestinal obstruction. 
days by a colostomy proximal to the 
growth. The following case history is 


illustrative. 


W. K. Sa aged fifty-seven, entered the hos- 





Fic. 13. 


Carcinoma of the hepatic flexure 
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Fic. 14. Obstructing carcinoma of hepatic flexure. 


pital complaining of severe cramping lower ab- 
dominal pain. Duration three hours. Patient 
had had two similar attacks one month previ- 
ously but they were so mild that he had thought 
nothing of them. Had no constipation in the in- 
terval between attacks. Barium enema quite 
negative and he was discharged. Ten days later 
he returned with a definite acute intestinal ob- 
struction. An immediate cefostomy was done. 
Twelve days later the right colon was resected 
and an end-to-side anastomosis of the ileum to 
the hepatic flexure was performed. His recovery 
was uneventful. 





Fic, 15. Carcinoma of the hepatic flexure. 
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Vic. 16. 7, carcinoma of descending colon. Excised by method of Mikulicz; B, carcinoma of descending 
colon. Node in mesentery; C, photomicrograph of section of carcinoma of descending colon. 


Comment. Despite lack of constipation 
between attacks and a negative barium 
enema this patient had a constricting car- 
cinoma of the hepatic flexure (Fig. 13). 

(2) Preliminary anastomosis with sec- 
ondary removal of the growth (in cases 
without obstruction) (Figs. 14 and 15). 
The following case history is illustrative. 


W. W. G., aged sixty-seven, stated that one 
year and again six months before entrance he 
had a short attack of frequent loose stools with- 
out other symptoms. Between attacks bowels 
were quite regular. Began to lose weight three 
months before entrance and lost 7 pounds dur- 
ing that period. Appetite became poor during 
the same period. One week before entrance 
vomited and abdomen became distended, but 
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following this he had good results from ап 
enenfa. He quieted down. This recurred the 
day Wfore entrance. A cecostomy was done to 
relieve the obstruction. A barium enema showed 
a carcinoma of the hepatic flexure. Ten days 
later an ileo-transverse colostomy was per- 
formed. Two weeks later a right colectomy was 
done, including the cecum. No nodes were in- 
volved. The area of the cecostomy was drained. 
During convalescence a small superficial ab- 
scess was evacuated from the wound. Convales- 
cence otherwise was uneventful. 


Comment. Slow-growing carcinoma which 
probably couldhave been discovered several 
months earlier. 

(3) Preliminary colostomy with sec- 
ondary enterectomy followed eventually 
by closure of the colostomy. The following 
case history is illustrative. 


J. B. McG., aged 65, entered the hospital be- 
cause the constipation which he had noted for 
the past year had become more severe. He had 
no other symptoms. Barium enema showed an 
obstructing lesion in the descending colon. Op- 
eration: A transverse colostomy (at the prox- 
imal end of the transverse colon) was per- 
formed. His bowel distal to this point was well 
cleaned out during the next two weeks. A sec- 
ond operation was then performed. The in- 
yolved descending colon with a goodly amount 
of accompanying mesentery was resected. Sev- 
eral large hard nodes in this mesentery were 
found to be merely inflammatory. At a third 
operation the colostomy was closed. 


Comment. A preliminary colostomy 
was done because of beginning obstruction. 
A resection of a goodly amount of mesen- 
tery was performed because of palpable 
local nodes. 

(4) The method of Mikulicz (Fig. 16.7, 
B and C). The objection to this method 
is in the definite danger of transplantation 
of tumor cells into the abdominal incision. 
As high as 12 per cent has been reported. 
The obstructive resection of Rankin, when 
feasible, is a better operation. The opera- 
tive mortality averaged over a number of 
series will be about 3o per cent. The 
mortality for lesions on the left side is 
always about Io per cent higher than that 
with lesions of the right colon. The total 
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mortality can be and has been brought as 
low as 12 per cent in large series. The 
following is an illustrative case history: 


G. C., aged forty-five, stated that six months 
before entrance he had cramps just below the 
umbilicus. He was relieved as soon as gas was 
passed. Relieved by evacuation of bowels. No 
relation to meals. Has always been constipated, 
but with the use of oil and psyllium seeds his 
bowels became regular. No melena. No diar- 
rhea. No loss of weight. At that time abdominal 
examination negative. An entrance examination 
revealed a mass, 6 cm. in diameter, along left 
flank at level of anterior spine of ilium. Barium 
enema showed an obstructive lesion of the de- 
scending colon. Resection (first-stage Miku- 
licz). Patient was then sent home for a month. 
During this time the spur softened and became 
more attenuated. At the end of a month the 
spur was crushed. One month later the colos- 
tomy was closed. Convalescence uneventful. 


Comment. Inasmuch as at entrance the 
patient had a palpable fixed mass, it 
seemed questionably operable. However, 
resection was successful.* Although nodes 
containing cancer were found in the 
mesentery, he has been well for over 
three years. 

END-RESULTS 

One should be able to attain approxi- 
mately co per cent of three year arrests— 
but about one-quarter of these will recur 
after five years. However, Dixon has re- 
ported $$ per cent five year arrests with 
carcinoma of the cecum. The prognosis of 
carcinoma of the colon is increasingly less 
favorable as the more distal segments of 
the colon are involved. Lymphatic spread 
of right colon carcinoma commonly in- 
volves nodes in close proximity to the 
bowel. Resection of the affected segment, 
therefore, necessarily permits the removal 
of the accompanying lymphatic struc- 
tures. The operability of carcinomas of the 
colon at the present writing is about 60 
per cent. 

The importance of obtaining material 
for microscopic examination either through 
a sigmoidoscope or a laparotomy cannot be 
overemphasized. The consequences which 
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may follow such an omission were forcibly 
brought to our attention a number of 
years ago in the case of a middle-aged man 
who developed symptoms of progressive 
intestinal obstruction. He was examined 
by barium enema and a complete arrest 
of the enema was noted at the recto- 
sigmoid junction. Exploratory laparotomy 
showed a large, firm mass involving the 
sigmoid which it was considered impos- 
sible to remove surgically. The patient 
was referred with a diagnosis of hopeless 
carcinoma. The obstructive symptoms had 
been relieved by cecostomy. Subsequent 
proctoscopic and roentgen investigations 
finally suggested that the mass was the 
result of diverticulitis. The patient was 
again explored and a permanent low left- 
sided colostomy was done. Seven years 
have elapsed and the patient is leading a 
normal existence, is in perfect health, and 
presents no evidence of malignant disease. 


TREA TME N'T— RADIATION 


The treatment of carcinoma of the large 
intestine with 200 kv. roentgen rays has 
given such discouraging results that we 
have practically discontinued this type of 
therapy. With the advent of supervoltage 
roentgen rays, however, it was felt that 
irradiation of malignant neoplasms of the 
colon should be resumed. Thus far, only a 
small group has been treated, consisting of 
13 cases, 6 being low enough for sigmoido- 
scopic investigation. The entire group 
was hopeless from the surgical standpoint. 
These patients have been treated with the 
electrostatic belt-conveyor apparatus de- 
scribed in earlier communications. The 
following factors have been employed: 
1,000,000 volts constant potential; 70 cm. 
distance; 3.5 mm. lead and 7 mm. copper 
filter; half-value laver 10.5 mm. copper; 
70 г per minute, thimble-chamber air 
measurement. The daily doses ranged from 
200 to доо г, with total doses running as 
high as 6,000 r. We have been impressed 
with the tolerance which these patients 
have shown for supervoltage roentgen rays. 
Roentgen sickness has been definitely less 
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than at lower voltages, and skin reactions 
have been negligible. 8 ; 


Radiation was administered as a pallia- 
tive rather than a curative measure. These 
cases experienced relief from pain and dim- 
inution of bleeding. In several instances 
there was marked regression in the size of 
the growth. Two cases may be cited as 
examples: 


A man, aged thirty-six, came under our ob- 
servation a year ago with multiple large ab- 
dominal masses arising from a primary carci- 
noma of the sigmoid. The patient received two 
courses of supervoltage radiation, and at pres- 
ent there is no palpable evidence of disease 
other than slight thickening in the left lower 
quadrant. He is now symptom free. 

The second case is that of a male, aged sixty- 
four, who in June, 1938, was found to have a 
carcinoma of the sigmoid which caused com- 
plete obstruction. A colostomy was performed. 
This patient has had five courses of supervolt- 
age radiation with the result that a proctoscope 
now can be passed easily beyond the previously 
constricted area with no sign of ulceration or 
bleeding. 


We appreciate that this group of cases 
of advanced, inoperable cancer has not 
been treated with any great enthusiasm 
and it seems likely that larger doses, 
which we have discovered are entirely 
safe to give, may lead to improved results. 


SUMMARY AND CONCLUSIONS 


1. Carcinoma of the colon is commonly 
encountered. 

2. More early cases will be discovered 
if it is realized that they have no pathog- 
nomonic symptoms. 

3. The benign adenoma, precursor of 
the malignant adenoma, must be dili- 
gently searched for, and destroyed. 

4. À negative roentgen examination 
after a barium enema does not, of course, 
rule out carcinoma. 

5. Resection of the involved bowel, 
preferably by stage operations, is the 
treatment of choice. 

6. Palliation can occasionally be ob- 
tained with supervoltage radiation. 


. 
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DISCUSSION ON PAPERS OF DRS, MELAND, 
BINKLEY, AND SHEDDEN AND DRESSER 


Dr. L. R. Sante, St. Louis, Mo. The ques- 
tion of anal, rectal and colon carcinoma again 
seems to me to revert to the question of type of 
cell and its radiosensitivity and the relative 
resistance of the normal surrounding tissue cells 
in which it is embedded. Frankly, the tumors in 
which we have had our success have been the 
ones in which there was the epidermoid type of 
carcinoma of the anus, and those that spread 
from posterior lip carcinoma of the cervix to in- 
volve the rectum. 

It is obvious that since we do have success in 
those cases and have fewer successes in the 
adenocarcinoma types (the resistant cell types, 
which arise primarily from the rectum), this 
must be a matter, not so much of technique 
as the actual sensitivity of the cell. 

I think rectal carcinoma is a bugbear for most 
of us and the matter of application is of course 
also of great importance. In this new applicator 
device as shown this morning it seems we have 
something very good. I think that in the past 
those of us engaged in general radiology and 
treatment have been rather remiss in our treat- 
ment of carcinoma of the rectum, feeling that 
there is nothing much we can do anyway, and 
we have by a more or less hit-or-miss method 
applied a rectal applicator, perhaps made up 
with radium tubes in an ordinary colon tube; or 
if the lesion were on one side, with one of the 
old-style fenestrated lead applicators with the 
radium in direct application to the tumor— 


Carcinoma of the Colon 32$ 


with all of the lead on the opposite side for pro- 
tection. 

It seems to me the cylindrical applicator 
which allows for the increased distance is a 
great advantage. The application in this man- 
ner, of course, gives a greater depth dose and 
makes it easy to put in time after time. 

I think the carrying of this matter of frac- 
tional dose radiation for the use of radium in 
rectal carcinoma and in the resistant type of 
cell structure is a very great advantage and it is 
a procedure that we should carry out with more 
exactitude and more frequently. It is a little bit 
difficult and it is quite a lot of inconvenience to 
get a patient up day after day and make a daily 
application of small doses of radium—it is 
quite a task, and I am afraid that many of us, 
on account of the disagreeableness of the task 
and the feeling of pessimism have not, perhaps, 
carried it out faithfully and given it the full 
amount of attention that we should. 

I think that this applicator is certainly a 
great step in advance and it seems to me that it 
offers opportunities for different placement of 
radium rather than just the center of the appli- 
cator, because after all, this is not always the 
best or most advantageous arrangement for the 
radium. 

In the use of seeds, it has always been very 
difficult for us to be sure that we are making 
any kind of a logical distribution of seeds in rec- 
tal carcinoma. Very frankly, it sounds easy, but 
when you look through a very small tube and 
there is a carcinoma high up and you see only 
the proximal end (it isn't always easy to visual- 
ize the other end to determine how far it ex- 
tends), and above all you do not have the ad- 
vantage of palpation, it is actually a very diffi- 
cult thing to do. 

Another troublesome complication which 
sometimes occurs and which leaves us fearful is 
the advent of a complication of perirectal ab- 
scess. I am sure that you have all had this con- 
dition develop after application of seeds at some 
time; It is an experience which causes one to err 
on the conservative side, in subsequent cases, 
resulting at times in insufficient irradiation of 
the growth. 

I think utilization of the applicators that 
have been devised with careful thought in the 
individual case, maintaining the applicator in 
proper place, and the use of the fractional dose 
method, offer considerable advance in our treat- 
ment of carcinoma in this location. 
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In the matter of carcinoma of the colon, it 
seems to me that this is definitely the realm of 
surgery and our main function, if I may be per- 
mitted to say just a word in discussion of the 
paper that mentioned it, is in the early diagno- 
sis of the lesion because in this place in the gas- 
trointestinal tract there is an opportunity for 
early surgery to give very satisfactory results. 

The insidiousness with which carcinoma 
hides around the bends of the colon was graph- 
ically demonstrated this morning, and how it is 
necessary to rotate the patient so as to uncover 
these bends in the rectosigmoid juncture, the 
hepatic and splenic flexures. If the constriction 
of the carcinoma is annular, the proximal dila- 
tation of the colon—even if it is just a relative 
dilatation—and the distal constriction in itself 
points to the location of the lesion. But if it is 
pedunculated, springing from one wall so that it 
doesn’t completely constrict the colon, then 
there is no dilatation above and the difficulty 
is greatly increased. It seems to me that we can 
help do our part by making an early diagnosis 
and being meticulous in our examination. 

The application of roentgen therapy to such 
growths that may be large and inaccessible is of 
course just a palliative effort; we cannot view 
it with too great hope. If there is a colostomy 
with the colonic mucosa right next to the skin, 
both included in the roentgen field, and if the 
customary doses of radiation are given, you 
will see that very soon, before the skin shows 
any evidence of reaction, the intestinal mucosa 
will become definitely red, bleed, and will show 
a pseudo-membrane, and by the time actual 
reddening of the skin occurs there are already 
ulcerations of the colonic mucosa. This should 
in itself point out to us that the mucosa of the 
bowel is distinctly sensitive so that when it is 
involved with a carcinoma that is many times 
more resistant than the normal intestinal mu- 
cosa itself, we can have little hope of destroying 
the carcinoma without destroying the intestinal 
mucosa also. Therein lies the limitations of ra- 
diation therapy in the abdomen: the sensitive- 
ness of the surrounding normal structures. 

Dr. Rospert E. Fricke, Rochester, Minn. It 
was my privilege last fall, at the meeting of the 
American Roentgen Ray Society, to hear and 
discuss Dr. Kaplan’s paper on carcinoma of the 
anus. I believe the consensus at that time was 
that fortunately the incidence of this type of 
growth is rare and the treatment has to be high- 
ly individualized. The involved region is very 
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tender both in regard to treatment and as re- 
gards the later reaction from the treatment. 
Although the primary growth “melts town" 
very swiftly and beautifully with treatment, 
and usually is a Grade 3 or 4 squamous cell gpi- 
thelioma, the prognosis is always bad on ac- 
count of the probability of later general metas- 
tasis. 

Commenting on Dr. Binkley’s paper, we 
have been using the surface treatment at the 
Mayo Clinic for many years, although our tech- 
nique is a little different. We use two radon 
tubes strapped together, £o or бо mc. in each, 
introduced through a proctoscope with the pa- 
tient on a Buie table and treat the different re- 
gions daily. 

There are two groups of cases. In the larger 
group the treatment is only palliative as the pa- 
tients already have metastases to the liver or 
lungs; one desires to control the distressing rec- 
tal symptoms and the dose is necessarily small. 
We give over each area about 50 to тоо me-hr. 
per square centimeter a day until the lesion has 
been covered. 

The other smaller group is made up of cases 
in which the lesion is operable. I believe there is 
quite a future for preoperative use of radium in 
these hopeful cases. Only a few are seen each 
year in our department. One year especially we 
studied results in a few cases in which radium 
therapy was used following colostomy in most 
cases during the convalescence from the colo$- 
tomy. We treated the patients quite vigorously, 
and if we could get the surgeon to have patience 
for two or three months until the effect of treat- 
ment and the reaction from the treatment had 
been obtained, the subsequent posterior resec- 
tion usually has been easier, the growths have 
practically always diminished in size and in 3 
cases observed in one year there were no resid- 
ual carcinoma cells found in the tissue re- 
moved at resection. 

Dr. МегаАхр (closing). I just wish to empha- 
size the fact that most of these patients that 
have epitheliomas of the anus are old patients. 
Even though they are technically operable, the 
surgical risk is great. Furthermore, those pa- 
tients on whom we have done biopsies fall into 
the higher grades of malignancy, namely Grades 
3 and 4. In irradiation we have a method of 
treatment that not only gives a high rate of 
curability but does not carry the mortality of 
radical surgery; while at the same time it pre- 
serves sphincter control. 


Vou. 48, No. ‹ 

| К : 
being inside the terminal. The electrons 
originate from a flat spiral tungsten fila- 
ment*at the high voltage end, and are 
progressively accelerated and focused as 
they pass down the tube by the multiple 
electrostatic lens system which derives its 
potential distribution from the column. 
At the grounded end this stream of elec- 
trons passes through a thin aluminum 
window and emerges from vacuum into 
air as a beam of electrons homogeneous 
in energy. 


EFFECT OF HOMOGENEOUS AND PARALLEL 
CATHODE-RAY BEAM ON WOOD 


When a beam of cathode rays, in which 
every electron has closely the same energy 
and direction as every other electron, is 
incident upon a block of wood, a qualita- 
tive impression of the distribution of the 
ionization energy within this material can 
be obtained from the charring effect pro- 
duced. Figure 2 shows a section through a 
wood block after bombardment by a 
1,500 kv. electron beam. It is seen that the 
zone of maximum energy absorption, or 
ionization, lies well below the surface, and 
that no evidence of ionization exists 
beyond a certain maximum depth which 
might be termed the range of electrons of 
this energy. The dosage which produced 
the charring effect in this sample of wood 
was approximately a thousand times a 
therapeutic dose. The time required to 
produce this charring effect could be 
selected at will by regulating the current 
in the beam. The time of irradiation can 
easily be made as long as several minutes 
in order to permit an accurate control of 
the dosage. The total amount of electric 
charge which is incident upon the material 
can be measured by the simple expedient 
of connecting an electrometer between it 
and ground. 


DISTRIBUTION OF 
VARIOUS 


IONIZATION WITHIN 
ABSORBERS 

Using the cathode-ray source described 
above, a study was made of the ionization 
produced by high speed electrons in their 


. 
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passage through lead, copper, aluminum, 
and water. The distribution of ionization 
in water is of special interest herein be- 
cause of its close correspondence to tissue. 
The ionization was produced within a thin 
chamber mounted closely below the alumi- 
num cathode-ray window. The electrodes 
of this ionization chamber, which is shown 
in Figure 3, consisted of a о.оооб inch 
stretched aluminum diaphragm, insulated 
and separated by 0.030 inch from a heavy 
steel disk. By inserting between the cath- 
ode-ray window and this ionization cham- 


SECTION OF WOOD BLOCK 
IRRADIATED BY 1500 KILOVOLT CATHODE RAYS 





Vic. 2. Qualitative evidence of the distribution of 
the energy of a 1,500 kv. cathode-ray beam below 
the surface of a wooden block. 


ber thin sheets of the material studied, the 
chamber could in effect be placed at vary- 
ing distances below the surface of these 
materials and the ionization at these levels 
determined. For convenience, the material 
of the lower electrode of the ionization 
chamber was not changed to correspond 
to the absorber material, though this would 
be expected to have some effect on back- 
scattering. 

Measurements were made of the total 
electron current incident on the material, 
and of the ionization produced within the 
chamber for various positions below the 
absorber surface. The ratio of this ioniza- 
tion current to the incident electron beam 
current as a function of the thickness of 
the material interposed in the path of the 
cathode-ray beam is given in Figures 4 to 
7 for lead, copper, aluminum and water, 


„ә 
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respectively. These measurements were 
made with cathode rays incident with 300, 
500, 900, I,IOO, 1,300, and 1,500 kv. of 
energy. The minimum thickness interposed 
was in all cases the thickness of the cath- 
ode-ray window plus that of the ionization 
chamber diaphragm, and totaled 0.0025 
inch of aluminum. 

It is seen from the curves that for the 
cathode rays of higher energy the ioniza- 
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ionization density falls steadily to a neg- 
ligible value, indicating that the petcep- 
tible ionization effects are confined Within 
the range of the electrons. This shows, as 
may be expected, that the roentgen rays 
produced by the cathode rays have no 
appreciable effect on the ionization den- 
sity. 

The range or maximum penetration of 
the cathode rays in the various absorber 
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Cathode-ray window and ionization chamber arrangement for the 


distribution of ionization measurements. 


tion at this closest position to the surface 
of the absorber is about 60 per cent of the 
maximum ionization. Examination of these 
curves also shows that the relative distance 
below the surface of the absorber material 
at which the ionization is a maximum is 
greater for materials of low atomic num- 
ber—such as water—than for those of 
high atomic number. This characteristic, 
which is probably due to the effect of 
nuclear scattering, which increases with 
atomic number, is favorable to cathode-ray 
therapy, since tissue is composed pri- 
marily of elements of low number. The 
curves show that beyond the peak the 


materials may be taken as the end points 
of the curves in Figures 4 to 7. The range 
in water has been plotted in Figure 8 
against the incident energy in kilovolts. 
This curve shows a substantially linear 
increase in penetration with the voltage 
except at the lower values. 


RADIATION THERAPY WITH 
CATHODE RAYS 


The attractiveness of cathode rays for 
therapy lies in the fact that an ionization 
dose of therapeutic intensity can be ap- 
plied to tissue in a fairly well localized 
region with only a fraction of the maximum 
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intensity at the skin and a negligible 
amont of ionization beyond the well- 
defined cathode-ray range. This is in 
marked contrast to the distribution of 
iomzation found in roentgen therapy, in 
which ionization is maximum at the skin 
and proceeds to diminish in accordance 
with the absorption and inverse-square 
laws. Figure 9 compares the distribution of 
ionization produced by a parallel beam of 
1,500 kv. electrons with that produced by 
a 100 kv. roentgen-ray beam used with a 
20 cm. target-to-skin distance and 1 mm. 
aluminum filtration. The intensity of 
ionization at the skin is set to be the same 
in both cases. It is to be noted that more 
than 95 per cent of the total ionization 
produced by the cathode-ray beam lies 
within 7 mm. of the skin, though the maxi- 
mum intensity is found well below the 
skin. With the roentgen-ray beam, on the 
other hand, though the intensity is highest 
at the skin, only about 12 per cent of the 
total ionization lies within the first 7 mm., 
the balance occurring in the underlying 
tissues. For superficial malignant neo- 
plasms within the range of cathode rays, 
the enormously greater effectiveness with 
which the ionization can be applied with 
cathode rays may prove a factor of prime 
importance. In certain cases it may prove 
desirable to use roentgen rays and cathode 
rays in combination to secure the most 
favorable distribution of ionization. ' 


DISTRIBUTION OF IONIZATION WITH DEPTH 
OF PENETRATION INTO LEAD FOR CATHODE 
RAYS INCIDENT WITH DIFFERENT ENERGIES 
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Fic. 4. Distribution of ionization with depth of 
penetration into lead for cathode rays incident 
with different energies. 
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DISTRIBUTION OF IONIZATION WITH DEPTH 
OF PENETRATION INTO COPPER FOR CATHODE 
RAYS INCIDENT WITH DIFFERENT ENERGIES 
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Fic. 5. Distribution of ionization with depth of 
penetration into copper for cathode rays incident 
with different energies. 


The present unavailability of cathode- 
ray sources for radiation therapy is due 
largely to the low range in tissue of even 
very high energy electrons. Only recently, 
using the highest constant potentials 
available, has the range of cathode rays 
become sufficient for the treatment of even 
very superficial malignant neoplasms. Fif- 
teen hundred kilovolt cathode rays, as 
shown in Figure 8, have a maximum pene- 
tration of only about 7 mm. in tissue or 
water. Within this range is exhibited, 
however, the unique, localized distribution 
of ionization, the lack of which is one of the 
fundamentals limitations of roentgen ther- 
apy. For comparison with the 1,500 kv. 
cathode rays, the roentgen-ray voltage and 


DISTRIBUTION OF IONIZATION WITH PEPTH 
OF PENETRATION INTO ALUMINUM FOR CATHODE 
RAYS INCIDENT WITH DIFFERENT ENERGIES 
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Fic. 6. Distribution of ionization with depth of 
penetration into aluminum for cathode rays inci- 
dent with different energies. 
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Fic. 7. Distribution of ionization with depth of 
penetration into water for cathode rays incident 
with different energies. 


treatment distance used in Figure 9 was 
that typical of superficial roentgen treat- 
ment. Since the penetration of cathode 
rays increases directly with the accelerat- 
ing voltage, developments now under way 
on the production of higher voltage sources 
may be expected to extend the present 
cathode-ray range several times. In the 
next few years, controlled beams of cath- 
ode rays homogeneous in energy and 
capable of penetrating several centimeters 


























PENETRATION INTO WATER IN PILLINETERS 








0 200 400 600 600 1000 200 4400 боо 
ENERGY OF ELECTRONS IN KILOVOLTS 


Fic. 8. Maximum range of cathode-ray beams in 
water as a function of their energy. 


below the skin will probably become 
available for malignant growths within 
this range. 
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REQUIREMENTS FOR CATHODE 

RAYS USEFUL FOR THERAPY 


. 

The particular property of cathode rays 
which renders them of interest in radiation 
therapy lies in their manner of absorption, 
which permits the placing of well-localized 
dosages below the skin. This absorption 
characteristic is due to the fact that the 
individual electrons, like other high energy 
charged particles, produce their maximum 
ionization near the end:of their path. 
Though the ionization is a maximum near 
the end of the path of individual electrons, 
the effect of scattering on a parallel beam 
of electrons homogeneous in energy is to 


DISTRIBUTION BELOW THE SKIN OF THE 
YOMIZRTION PRODUCED BY CATHODE BAYS AND 
BY X-RAYS 
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Fic. 9. Experimental curves showing the distriby- 
tion in material similar to tissue of the ionization 
produced by 1,500 kv. cathode rays and by тоо kv. 
roentgen rays. 


move the region of maximum ionization 
nearer the surface. This is due, in part, to 
the fact that many of the electrons are 
deflected from the straight course within 
the absorber and hence have their maxi- 
mum ionizing power nearer the surface. 
The effect of cathode rays not homoge- 
neous in energy, but containing many par- 
ticles of lower-than-the-maximum voltage, 
would similarly tend to bring the maximum 
intensity of ionization nearer the surface. 
The absorption curve for such cathode 
rays would not have, to nearly the same 
extent, the desirable characteristics of the 
curve illustrated in Figure 9. Hence it may 
be stated that the principal requirements 
of cathode-ray therapy, assuming suff- 
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cient penetration, are that the rays be 
incidept in a parallel beam essentially 
homogeneous in energy in order that the 
zone of maximum ionization may be 
locálized and below the skin, and that the 
current in the cathode-ray beam be con- 
trollable so that the intensity of ionization 
may be of the same order of magnitude as 
that produced by roentgen rays in cancer 
therapy. 

These requirements are not met by beta 
rays, which are. not available in homo- 
geneous or parallel beams of biologically 
useful intensity. Beta-ray emission from 
radioactive substances, as is well known, 
occurs with equal probability in all direc- 
tions, and the distribution of energy among 
the emitted particles shows both a con- 
tinuous and a line spectrum, with the 
lower energies predominating. The dis- 
tribution of ionization about the beta-ray 
emitter, therefore, is strongly influenced 
by the inverse-square law and in addition 
shows high absorption immediately adja- 
cent to the emitter surface. The net result 
is a region close to the emitter in which the 
radiation is excessive, beyond which the 
radiation rapidly diminishes to negligible 
pfoportions. This lack of control over the 
direction, energy distribution, and range of 
beta particles accounts for their disuse in 
radiation therapy. 

The above requirements are also dificult 
to meet with cathode rays when a surge 
or a-c high voltage source is employed, due 
to the varying voltage and hence varying 
energies of the accelerated electrons, and 
also due to the lack of precise control of 
the electron current. With the constant 
potential electrostatic voltage source used 
in this investigation the voltage variation 
was of the order of 1 per cent, and the 
current in the cathode-ray beam could be 
regulated from a milliampere, which 
used in roentgen-ray applications, to a 
very small fraction of a microampere, 
which would be desired for cathode- ray 
therapy. The particles in the cathode-ray 
beam could be sufficiently uniformly dis- 
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tributed over the desired area by placing 
a suitable seatterer some distance above 
the absorbing material and confining the 
beams by means of diaphragms to the area 
to be irradiated. 


INTENSITY NEEDED IN CATHODE- 
RAY THERAPY 


Because of the directness of the cathode- 
ray process, less than one hundredth of 1 per 
cent of the current used in supervoltage 
roentgen therapy would be sufficient in 
cathode-ray therapy to produce com- 
parable ionization intensities in tissue. In 
therapy with a million volt roentgen-ray 
generator? operating at about 1 milliam- 
pere, for example, the energy of the elec- 
tron beam is converted into roentgen 
radiation at the target with an efficiency 
of a few per cent. Of this radiation about 
I per cent passes through the roentgen-ray 
portal toward the patient. The ionization 
directed at the patient represents, there- 
fore, a few hundredths of f per cent of the 
energy in the electron beam, and of this 
only a small fraction is absorbed within 
the tumor. In cathode-ray therapy, on the 
other hand, all of the electron energy with- 
in the prescribed beam area would be in- 
cident on the patient, and its effect would 
be localized within the limited range of the 
electrons. In order to produce within this 
localized region an ionization by cathode 
rays which is comparable in intensity to 
the ionization produced by roentgen rays 
in a typical treatment, the cathode-ray 
current should thus be less than one-tenth 
of a microampere. Such a controlled beam 
current, which is easily obtained with a 
constant potential voltage source, could be 
expected to produce its therapeutic effect 
at substantially the same rate as that now 
observed with roentgen rays. Since in 
roentgen therapy the therapeutic agents 
are the secondary electrons accelerated by 
the absorbed and scattered roentgen-ray 
quanta within the tissue, it is evident that 
the biological effect would in both types of 
therapy be due to moving electrons. 
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It is one of the advantages of homo- 
geneous and parallel cathode-ray beams 
such as would be used in therapy that they 
can be described in a more simple and 
exact manner than roentgen-ray beams. 
Such incident cathode radiation is de- 
scribed by specifying the voltage, current, 
and treatment area. The character of an 
incident roentgen-ray beam, on the other 
hand, depends in addition to these factors 
on the wave form, target material, filtra- 
tion, radiation angle, and treatment dis- 
tance. 


RANGE OF CATHODE RAYS IN TISSUE 


With the 1,500 kv. cathode rays ob- 
tained with the present apparatus, the 
maximum range in water—and therefore 
in tissue—is about 7 millimeters. This 
present range is sufficient for exploring 
some of the biological effects of cathode 
rays and may later prove of medical in- 
terest in the treatment of certain types of 
very superficial malignant conditions. 
While many of these can already be effec- 
tively treated with roentgen rays, except 
when the involved area is large, the ad- 
vantage of lower skintdamage, of the 
higher intensity at the inner region of the 
malignant neoplasm, and of the absence of 
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destructive action beyond the well-defined 
range of the electrons may prove Signifi- 
cant. It is to be expected also that'in the 
future substantial voltage increases will be 
made so that the penetration of catltede 
rays can be gradually extended to more 
deep-seated malignant tumors. 


'The authors take pleasure in expressing their ap- 
preciation of the generous grant of the Godfrey M. 
Hyams Trust which made possible the development 
of the pressure-insulated roentgen-ray and cathode- 
ray generator used in this investigation. They also 
wish to acknowledge the able assistance of Augustus 
'T. Norton, Jr. in this work. 
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A COMPARATIVE ROENTGEN-RAY DIFFRACTION 


. STUDY OF SEVERAL NATURAL APATITES 


AND THE APATITE-LIKE CONSTITUENT 
г OF BONE AND TOOTH SUBSTANCE* 


By WILLIAM FREER BALE, Pu.D. 
ROCHESTER, NEW YORK 


HE roentgen-ray diffraction evidence 
concerning the structure of the inor- 
ganic constituents of bone and tooth sub- 
stance has consisted largely of the repeated 
observation that the powder diffraction 
patterns of these substances are similiar 
to that of fluorapatite. It had been sug- 
gested previously that bone and tooth 
substance was isomorphous with the miner- 
al apatite from the results of chemical 
studies! and from observations with polar- 
ized light.? Since tooth and bone substance 
contain little fluorine and considerable 
amounts of carbon it has been supposed by 
some that they are essentially carbonate 
apatites, with carbonate ions replacing the 
fluorine in the apatite structure. 
Quantitative data concerning the vari- 
ations in the structure of tooth and bone 
substance from that of fluorapatite are 
quite meager. Two independent determina- 
tions of the structure of apatite itself have 
been published. They are similar except 
that St. Náray-Szabó? places the fluorine 
ions at the оо}, оо? positions of the unit 
cell, while Mehmel: gives their position as 
ooo, 003. Hendricks, Jefferson and Mosley* 
have measured the unit cell dimensions of 
bone and related substances. They state 
that florapatite, hydroxylapatite, oxyapa- 
tite, tricalcium phosphate hydrate and 
bone all have different diffraction patterns 
and can be thus identified. From packing 
considerations, they suggest a structure for 
bone as a carbonateapatite hydrate. Klem- 
ent and Tromel® deny the existence of 
oxyapatite and tricalcium phosphate hy- 
drate as crystalline entities, and state that 
the diffraction pattern of bone is the same 


as hydroxylapatite and that therefore bone 
is essentially hydroxylapatite. Hodge, Le- 
Fevre and Bale,’ and Thewlis, Glock and 
Murray,’ among others, have also con- 
cluded that tooth and bone substance are 
essentially  hydroxylapatites. Reynolds, 
Corrigan, Hayden, Macy and Hunscher?, 
state that the diffraction pattern of cal- 
cium fluoride appears along with that of 
hydroxy apatite in the teeth of rats fed 
excessive amounts of fluorine. Reynolds, 
Hayden and Corrigan repeat that bone 
from a case of hyperthyroidism showed a 
diffractien pattern different from apatite. 
In all cases, with the exception of St. 
Náray-*zabó's apatite determination, in- 
tensity rneasurements have been limited to 
visual determinations from diffraction pho- 
tographs. It is therefore difficult to judge 
between conflicting reports as to whether 
two substances do or do not give equiva- 
lent diffraction patterns. Due to this lack 
of quantitative experimental data, the only 
statemeat that can be made with certainty 
from roentgen-ray diffraction data is that 
tooth aad bone substance is largely an 
apatite-ake material. 

It seemed therefore worth while to meas- 
ure quantitatively the diffraction spectra 
of these related substances in an effort to 
make tle present knowledge concerning 
the structure of tooth and bone substance 
more precise. Long radius cassettes, a 
Bragg type ionization spectrometer suit- 
able for either single crystal or powder spec- 
tra measurements, and a powder spectrom- 
eter utilzing a Geiger-Müller counter as a 
suitable detector for weak diffraction max- 
ima, were used in obtaining these data. 


* From the Division of Radiology, Department of Medicine, of the University-of Rochester, School of Medicine and Dentistry and 


Strong Memorial Hospital, Rochester, New York. 
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EXPERIMENTAL DATA (PHOTOGRAPHIC) 


A total of thirty-five natural apatites or 
minerals supposedly resembling apatite in 
structure has been studied by roentgen-ray 
diffraction methods.* The roentgen-ray 
diffraction patterns of eighteen out of 
twenty minerals described as fluorapatites 
from widely distributed points of the 
world and in many cases of widely varying 
appearance are apparently identical. The 
diffraction patterns of two others of the 
fluorapatite samples were identical with 
these except that there were superimposed 
patterns of obvious mineral impurities. 
Collophanite from the island of Mona 
(described as monite) has a fluorapatite 
diffraction pattern. Other collophanites 
(described as pebble rock phosphate) have 
a diffraction pattern entirely dissimilar to 
that of apatite. Of special interest were 
several apatite-family minerals reported 
as containing considerable amounts of 
carbonate, and often described as calcium 
carbonate phosphates. Of these minerals, 
two specimens described as dahllite, and 
one specimen described as francolite gave 
distorted apatite-like diffraction patterns, 
considerably different from fluorapatite, 
however, both as to line positions and in- 
tensities. Three specimens of staffelite from 
different localities, one specimen of osteo- 
lite, and one specimen of koprolite gave 
diffraction patterns indistinguishable from 
fiuorapatite. 

Powdered bone substances, dentine, and 
enamel give diffraction patterns which, 
both as to line positions and intensity, are 
very similar to diffraction patterns of 
fluorapatite. Small, but definite and con- 
sistent differences do exist, however, as to 
line positions and comparative intensities. 
Tooth and bone substance, and fluor- 
apatite are much more alike than either is 
to any of the other apatite-like diffraction 
patterns previously mentioned. 

The preferential crystal orientation that 
is present in intact enamel, and which 
accounts for its distinctive diffraction 


* All natural minerals were obtained from Ward's Natural 
Science Establishment, Rochester, N. Y 
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pattern, has been described adequately Ьу 
Thewlis! and by Bale arid Hodge!” else- 
elsewhere. The diffraction pattern of pow- 
dered tooth enamel (in 17 separate samples 
and 200 different pictures) has always b&en 
that of an apatite-like substance with 
characteristics and constant deviations 
from fluorapatite. The diffraction pattern 
of powdered enamel is sharp and precise 
with a background of general scattering 
nearly as low as powdered apatite. The dif- 
faction maxima, however, appear slightly 
broader than those of apatite taken under 
similar conditions of high resolution. There 
has never been any evidence of grain in the 
diffraction picture due to crystals of ap- 
preciable size in the enamel. Single approxi- 
mately homogeneous crystals are therefore 
always very small. Size estimates have been 
published elsewhere." 

Dentine and the inorganic portion of 
bone substance give similar diffraction 
patterns distinguished by broader and 
more diffuse intensity maxima than is 
characteristic of enamel. Dentine, when 
untreated except for powdering, has a 
much greater background of generalized 
scattering than enamel. This background 
is appreciably decreased but still much 
greater than enamel when the organic 
material is extracted from dentine by the 
glycol ash method described by LeFevre, 
Bale and Hodge.^ When starch is mixed 
with enamel in proportions to produce 
about the same amount of generalized scat- 
tering as is present in dentine, many of the 
fainter enamel lines are still distinguish- 
able. These lines are not visible in dentine 
(or bone) even though the principal den- 
tines may be more intense than the cor- 
responding ones of enamel. Except for 
these differences ascribable to small crys- 
tal size, the diffraction patterns of dentine 
and bone substance are the same as those 
produced by tooth enamel. The same fea- 
tures are present in the diffraction pattern 
of bone and dentine that distinguish enam- 
el from fluorapatite, and more noticeably 
from the other apatite-like natural min- 
erals. 
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In connection with a chemical study, 
diffraction patterns of a large number of 
primary, secondary, and tertiary calcium 
phosphates as well as hydroxylapatites 
were prepared. The detailed results of this 
work are reported elsewhere? and only 
those results will be described here that are 
directly pertinent to the structure of teeth 
and bone. The tricalcium phosphates 
examined gave in each case diffraction pat- 
terns that were either, so far as could be 
told by visual examination, the same as the 
diffraction pattern of tooth and bone sub- 
stance or consisted of this diffraction pat- 
tern and superimposed upon it the diffrac- 
tion pattern of one of the modifications of 
secondary calcium phosphate. The diffrac- 
tion maxima of these tricalcium phosphates 
were more diffuse than the diffraction 
maxima of enamel. Hydroxylapatites have 
diffraction patterns also indistinguishable 
from those of dentine and bone, with the 
exception that the diffraction maxima 
were usually more sharp; often they were 
indistinguishable from tooth enamel. By 
contrast, certain of the tricalcium phos- 
phates gave diffraction patterns so diffuse 
that they had almost the appearance of the 
diffraction patterns of liquid or amorphous 
substances. 

On ignition at goo? C. the diffraction 
pattern of fluorapatite is unchanged. The 
effect of ignition on the higher calcium 
phosphates!" depends upon both the cal- 
cium-phosphate ratio and the mode of 
preparation. On igniting samples with the 
theoretical chemical composition of trical- 
cium phosphate and precipitated by adding 
calcium ions to phosphate, a distinctive 
pattern called 8 tricalcium phosphate” is 
produced. Samples with the theoretical 
composition of hydroxyapatite, precipi- 
tated by adding phosphate to calcium, on 
ignition showed only the unignited pattern 
with a further sharpening of the diffraction 
maxima. 

In enamel there was no very evident 
change on ignition. There is some sharpen- 
ing and increase in intensity of the weaker 
diffraction maxima. 
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On igniting dentine three different re- 
sults have been obtained: (1) in most cases 
there has been only a sharpening of the dif- 
fraction maxima to an appearance similar 
to that of enamel; (2) certain specimens!? 
have undergone a partial change to the 
BCa;( PO); pattern; (3) in certain instances, 
there has been an increase in the c-dimen- 
sion of the unit cell which results in a dif- 
fraction pattern resembling that of chlorap- 
atite. This pattern has been duplicated by 
igniting Ca;(PO,)2 plus calcium chloride in 
amounts theoretical for chlorapatite. 

A study of tooth sections using the pin- 
hole diffraction method showed no change 
in the enamel pattern after ignition, either 
in the material present or in the prefer- 
ential orientation of the crystalline con- 
stituent. Small change in the nature of the 
diffraction pattern would not have been 
detected by this method, due to the large 
and variable changes from the normal pat- 
tern caused by the preferential crystal 
orientation. E 

QUANTITATIVE INTENSITY DATA 

The ionization spectrometer was used to 
study the powder diffraction spectra of 
enamel and fluorapatite quite extensively, 
and to make less elaborate measurements 
on the diffraction patterns of dentine, bone, 
ignited enamel and the various available 
hydroxylapatite and tricalcium phosphate 
samples. Mo Ka radiation filtered through 
zirconium oxide was used in every case. 
Three different methods of holding the dif- 
fracting sample could be utilized permit- 
ting (а) reflection from a surface, (4) trans- 
mission through a powder cake of uniform 
thickness with the incidence beam at the 
Bragg angle from the normal, and (c) trans- 
mission through a round thin-walled glass 
tube filled with the substance being exam- 
ined. The data presented in Figures 1 and 
2 were obtained by the third method. With 
the narrow slit system used, experiments 
showed that, with angles up to 20 degrees, 
this method closely approximated trans- 
mission through a slab of uniform thick- 
ness. 
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Figure 1, а, represents the diffraction 
pattern of fluorapatite as degermined by 
the roentgen-ray spectrometer. The lower 
curve (Fig. 1, 4) represents the same dif- 
fraction pattern with the background of 
general scattering removed as well as possi- 
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evident, as are also the variations, mainly 
quite small, of positions and of relative 
intensities of corresponding diffraction 
maxima. 

It has been stated"? that the diffractfon 
pattern and therefore presumably the unit 
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Fic. 1. Fluorapatite diffraction data. a represents the powder diffraction spectra of apatite as measured 
with the ionization spectrometer, plotted with ionization intensity as ordinate and 6 as abscissa. bis the 
same as а except that the background of general scattering has been removed graphically. c is the diffrac- 


tion spectra calculated from the apatite structure proposed in this paper. 
calculated from St. Náray-Szabó's proposed apatite structure. 
St. Náray-Szabó's calculated F-values for apatite. 


ble by graphical analysis. Figure 2, а and 4, 
shows the corresponding data for tooth 
enamel. Other experiments utilizing. the 
ionization spectrometer, the powder spec- 
trometer equipped with Geiger-Miller 
counter, densitometric records, and visual 
inspection, show that both these records 
are acceptable as typical intensity meas- 
urements of the diffraction patterns. The 
great similarity in the diffraction spectra 
of the tooth enamel and fluorapatite is 


d is the diffraction spectra 
e is the diffraction spectra predicted by 


cell of tooth and bone substance and of 
hvdroxylapatite are identical, and that 
oxyapatite and tricalcium phosphate hy- 
drate do not exist as crystalline enti- 
ties.°'8 Other investigators? however, have 
stated that hydroxylapatite, tricalcium 
phosphate hydrate, oxyapatite and bone 
give sufficiently different diffraction pat- 
terns so that these substances may be 
recognized from their characteristic pat- 
tern. The latter reports have also given 
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Fic. 2. Tooth enamel diffraction data. а represents the powder diffraction spectra of tooth enamel as meas- 
ured with the ionization spectrometer, plotted with ionization intensity as ordinate and 6 as abscissa. д is 
the same as а except that the background of general scattering has been removed graphically. c represents 
the diffraction spectra of apatite as calculated from the fluorapatite structure proposed in this paper with 
the exception that the diffraction angles used are those of tooth enamel rather than of apatite. 


measurements for these substances (re- 
corded in Table 1) of unit cell dimensions 
which differ among themselves in some 
cases by several times the experimental 
error. Because of this conflicting evidence 
it seemed wise to measure these different 
1118 as accurately as possible. 

The powdered substance being studied 
was held in a thin-walled, glass tube. For 
calibration and also to eliminate errors due 
to absorption or to variations in the physi- 
cal set-up of the various experiments, a 
mixture of either NaCl or of SiO; and the 
substances being studied were used. The 


criterion for designating a given sample as 
tricaleium phosphate hydrate was that on 
ignition at goo? C. it should be entirely 
transformed into 8 tricalcium phosphate. 
Similarly the criterion for hydroxylapatite 
was that the diffraction pattern should 
be heat stable at 9oo? C. 

For the measurement of the a-dimension 
of the unit cell the 130 plane diffraction 
maxima were used, since it is well sepa- 
rated from confusing lines. For the c- 
dimension, measurements of 002 and ооз 
maxima were made. Figure 3 shows typical 
experimental data for each of these sub- 
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UNIT CELL DIMENSIONS OF SOME APATITE-LIKE SUBSTANCES 





























Previously Reported Va ues Present Values 
a с | а c 
| | 
Apatite 9.37 t.01 | 6.88+.01 9.37 + .02 6.88 + .о2 
Вопе 9.27 + .03 | 6.95 + .03 9.48 + .04 6.88 + .04 
Tooth enamel 9.47 + .03 6.88 + .03 
Hydroxylapatite 9.40 + .03 6.93 + .03 9.47 + .03 6.88 + .03 
Oxyapatite and ignited bone 9.38 + .03 6.93 +.03 9.47 + .03 6.88 + .03 
Tricalcium phosphate hydrate 9.25 + .03 | 6.88 +.03 9.47+.05 6.88 + .05 





The previously reported values for apatite given above are those of St. Náray-Szabó.? The values for the other substances are those 
given by Hendricks, Jefferson and Mosley.’ Thewlis, Glock and Murray? have published values for apatite, tooth enamel, and hydrox- 
vlapatite that within the reported experimental error are in agreement with the results of the present authors. 
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Fic. 3. Experimental powder diffraction data. The 
above data on apatite-like substances are plotted 
directly as recorded from a powder diffraction 
spectrometer utilizing a Geiger-Miiller counter for 
intensity measurements. The ordinate is in terms 
of counts per minute, abscissa in terms of Ө. Each 
point represents the average counts per minute of 
a five minute run of the counter apparatus. The 
physical set-up of slit widths, dimensions of dif- 
fracting sample, etc, was the same for each of 
those five experiments. 

The first Ca3(PO,)2 curve is typical of most com- 
mercial tricalcium phosphate. The last curve 
indicates the extreme imperfection of the crystal 
structure of certain preparations with the 
calcium-phosphorus ratio of tricalcium phosphate. 


stances. Due to the good resolving powers 
of the apparatus the relative widths of the 
diffraction maxima of apatite, enamel and 
hydroxylapatite can be compared with 
those of heat labile Ca;(PO,)2, dentine and 
bone. It is believed that these experiments 
demonstrate conclusively that within very 
close limits the unit cell dimensions of 
enamel, dentine, bone, tricalcium phos- 
phate hydrate, hydroxylapatite and ig- 
nited bone are the same. 

Using the ionization spectrometer, struc- 
ture factor measurements were made on a 
good fluorapatite crystal on the 002 to 
the ооё planes and also on the тоо to the 
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700 planes. These values are recorded in 
Table ш. It may be noted that they are in 
good agreement with the published values 
of St. Náray-Szabó. Absolute intensity 
measurements leading to absolute F-value 
determinations were also made on the oo2 
and 130, 310 powder diffraction maxima of 
fluorapatite and tooth enamel. These values 
are included in Table ri. 


DISCUSSION OF EXPERIMENTAL 
FINDINGS 


Roentgen-ray diffraction data on bone 
and teeth are confined entirely to powder 
measurements since single large crystals 
of these substances do not occur. Since 
fluorapatite can be obtained in large crys- 
tals and is thus more easily susceptible to 
roentgen-ray analysis, a logical approach 
to the problem of determining the struc- 
ture of the bone and tooth unit cell is to 
determine what changes from the structure 
of fluorapatite are required for this sub- 
stance to produce the diffraction pattern 
of bone and tooth substance. Also it should 
be possible to calculate whether any pro- 
posed structures for bone substance are 
inconsistent with this similarity of diffrac- 
tion patterns. : 

It is necessary to know how closely the 
accepted structure of apatite will account 
for the experimental apatite diffraction 
pattern. Apatite belongs to space group 
Ca?, the contents of the unit cell being 
Ca, Fs(PO),. Determinations of its struc- 
ture have been published by Mehmel* and 
by St. Náray-Szabó? Mehmel’s structure 
determination, once the space group had 
been established, is based entirely upon 
packing and symmetry considerations. The 
structure given by St. Náray-Szabó is sum- 
marized in Table п. The roentgen-ray 
spectrometer was used by the latter to 
give absolute intensity measurements on 
the oot, 110, and roo crystal faces. Cal- 
culated structure factors were also cor- 
related with visual intensity estimates 
from a powder photograph of apatite. He 
describes the agreement as good. Meh- 
mel's proposed structure is similar to that 
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. e 
of St. Náray-Szabó except that Mehmel 
placed the two fluorine ions at the ооо, оо! 
positions of the unit cell, rather than at 
the 00}, 002 positions. 


“In the case of a few isolated diffraction 
maxima, it is possible to obtain experi- 
mental F-values directly from powder 
diffraction data to compare with the values 
calculated from St. Nàray-Szabó's pro- 
posed structure. 7, the intensity of a pow- 
der diffraction maxima, may be meas- 
ured as the increased area under the 
diffraction maxima as compared with the 
adjacent background on intensity-diffrac- 
tion angle graphs. / is usually considered 
to have the value: 

= Kx 99 29 pos 
к=к Sin?0 Cos?0 di 


K is a constant that may be evaluated 
either experimentally or from a knowledge 
of the physical constants of the appa- 
ratus. To obtain the results reported here, 
NaCl or SiO, substances with known 
structure factors, were mixed with the 
substance being studied to permit meas- 
urements of diffraction maxima in terms 
of the transmitted beam. In Table їп are 


* For the source and justification of this expression see 
Wyckoff, R. W. G.: “The Structure of Crystals." Second Edition 
(1931). The Chemical Catalogue Co., New York, or Bragg and 
West.!? 
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Tase П 
THE STRUCTURE OF APATITE 
e 


Atomic positions 

г Е (a) 00}, 003. 

4 Car (0) 4, 3, и; 3,4, 2,5, 3, 3 —u5 d 

6 Сап, 6 P, 6 Oi, 6 On(h), wh; #92; à, и —v, 1; 
U—U, ü, 1; 0, U—u, 3; u —0, , d. 

12 Ош @) xyz; $98; x —-y, x, 2; 5, X -Y, 2; X, у, 
2—2; 8, 9,3425 х—у; x, 1-3; ,x—5, 12; 
Jy у=, 2433; Ух #, 25 Y, 9 —X, 8; y —4, x, 
1—2, 


Parameter Values, according to St. М№гау-ЅғаЬб.? 























x/a y/a z/c 

oH о о 0.250 
4 Cai 0.333 0.333 o 

6 Can 0.250 o 0.250 
6 P 0.416 о.361 0.250 
6 Or 0.333 ©.500 0.250 
6 Orm 0.600 0.467 0.250 
12 Ош 0.333 0.250 0.062 

Suggested new 6 Cay Parameters 
6 Carr 0:237 —0.015 | 0.250 





. 
listed experimental values for several 
diffraction maxima of apatite and tooth 
enamel. 

In general, however, it is not possible to 
obtain individual F-values from the experi- 
mental powder diffraction spectra of apa- 
tite. This is because the powder diffraction 
maxima are often so close together that 











Taste III 
EXPERIMENTAL DIFFRACTION DATA APATITE (MoKa =.710 A) 
| F exp. = 
Indices sin 0 с M F (Bale) F exp. F exp. 
St. Náray-Szabó single crystal powder tooth enamel 

002 0.1035 =13'5 117 108 112 

004 2070 188 202 

ооб 3105 85 70 

оов 4104 99 90 

100 0436 о 15 

200 0872 2 28 

300 1308 132 IIO 

400 1744 18 18 

500 -2180 L7 15 

600 ‚2616 23 18 

700 3052 19 18 
130, 310 1579 98 102 
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they cannot be independently resolved 
and because planes with indices of the type 
ABC and BAC have different F-values but 
coincident diffraction maxima. . 

The method adopted for comparing 
calculated F-values with intensities of the 
experimental spectra in such cases was to 
calculate by the aid of expression! the dif- 
fraction spectra predicted by these calcu- 
lated F values, and to compare it with the 
experimental curve. Figure 1, ¢, represents 
graphically intensities J, which аге calcu- 
lated using St. Náray-Szabó's calculated 
F-values, and his values for the Bragg 
angle recalculated for Mo Ka radiation. 
This chart may be considered to be the 
powder diffraction pattern predicted by 
St. Náray-Szabó for apatite and therefore 
may be compared with the experimental 
curve I, Ё. A similarity in the line intensi- 
ties and positions of the experimental and 
constructed diffraction patterns is appar- 
ent. There may also be noted at various 
points quite wide variations between the 
two diagrams. The predicted diagram var- 
ies more widely from the experimental apa- 
tite curve than the experimental curve of 
tooth enamel does. Therefore the diagram 
constructed from St. Náray-Szabó's F- 
values cannot be of any great value in 
determining the difference in structure be- 
tween tooth enamel and apatite. 

As a first step toward a better under- 
standing of the powder diagram of apatite, 
a recalculation of F-values from St. Náray- 
. Szabó's apatite structure was undertaken. 
This was to detect, if possible, any errors 
that might be embodied in his F-values. 
It should be noted that errors that would 
be unimportant in his structure deter- 
minations become important in differential 
studies of substances with fundamentally 
similar structures. Experimental F-values 
as functions of 0 for O?- and P5* have been 
computed by West?* from the results of 
his structural determination of KH,PO.. 
Experimental Ca?+ values are given by 
Bragg and West.!? These are probably the 
values used by St. Náray-Szabó in his F 
calculations. The source of his F values 
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for fluorine is not known. F values for F- 
given by Wyckoff and Armstrong?! have 
been used for the calculations reported 
here. All of these F values are in general 
quite similar to values given by oth«r 
observers for these ions, which is perhaps 
an indication of at least an approximate 
correctness. 

Structure factor values up to angles in- 
cluding the oo4 diffraction maxima were 
calculated. The results are tabulated in 
Table 1v. Figure 1, d, represents calculated 
diffraction patterns computed from these 
values in the same manner as Figure 1, e. 
It will be noted (Fig. 1, 4) that the agree- 
ment is considerably better between this 
calculated diffraction pattern and the 
experimental one than in the preceding 
case. This is evidence that the structure as 
determined by St. Náray-Szabó is essen- 
tially correct. 

The agreement between predicted and 
experimental powder diffraction spectra is 
still not as good as it was hoped to obtain. 
Referring to Tables ш and rv the calcu- 
lated F-value for 130, i.e.4-82.2, is con- 
siderably smaller than the experimental 
value of 98. The F-value of 310 is small 
and it would take considerable structural 
variation to make its contribution to this 
diffraction maxima of any significance. 
For 130 the oxygen contributions are cal- 
culated as 82 of a possible 96. This value 
cannot be greatly increased by a change in 
oxygen parameters. Shifts of the phos- 
phorus parameters in various directions 
indicate that any likely P position cannot 
greatly increase the F-value of the cell. The 
F-value of fluorine is the same in either 
the ooo or oo} positions, 11.8. Thus only a 
shift in the parameters of the 6 Ca ions 
appears likely to increase the F-value of 
the 310 maxima sufficiently. Tests show 
that a shift in these parameters from the 
.250,.000,.250 positions of St. NÁray-Szabó 
to .237, —.015, .250 substantially im- 
proves the agreement between calculation 
and experiment. Other calculations show 
that there is an improved correspondence 
at other points in the diffraction pattern 
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è Taste IV 
CALCULATED DIFFRACTION DATA FOR APATITE (Мо Ко =.710 A) 
P Apatite 
Indices Apatite Tooth enamel F calc. from | n А 
(Miller) 0 0 F calc. by | se Náray- | Е calc. with | Number of 
St. Náray- Szabó new Ca planes 
Szabó Structure positions 
100 99 33' 2? 28’ — 12 — 13 — 11 6 
101 SP por 4° SI 5 12 
110 4 ax" 4° 18" 7 4 6 12 
200 £e. og 4° 58’ — 42 — 40 — 34 6 
111 $735" a ud — 30 — 12 — 9 12 
201 5° 49” 5° 4T 17 19 8 12 
002 5° 55" 5° 55" —124 115 — 109 2 
102 6? 26" 6° 26’ — 12 — 43 — 38 12 
120 6° 38" 6° 34' — X — 18 — 14 6 
210 6° 38' 6? 34' = $7 — 63 — 60 6 
121 Тї], 9733. = 62 — 62 = $7 12 
211 geo 7^ i3' — 92 — 82 — 93 15 
112 7" 231 7° 20' 87 66 70 12 
300 9? aa! 7° 28’ 121 118 112 6 
202 T 4T T 44' = 30 — 48 — 44 12 
301 8° 6! 8? oF 39 24 15 12 
220 8? 43" 8° 37’ — 20 7 ‚2 6 
122 0? gg! 8° 52’ 2 6 9 12 
212 8° 55’ 8.52. — 32 — 30 — 18 12 
130 9° 4 8° $9 118 74 95 6 
310 9^ 4 8? 49 = 2 — 18 — 3 6 
221 9? 13' g^ *' — 22 — 7 — 18 12 
. 103 9° 15! 9? 15! — 28 4 7 12 

131 9° 34’ 9° 28’ 24 23 19 12 
311 9° 34' 9° 28” о — 24 — 26 12 
302 9° 37' 9° 33° 28 24 34 12 
113 9° $6' 9° $4' 25 44 41 12 
499 10° 5’ 9° 58’ — 32 43 40 6 
203 10° 15’ 10° 13' 30 19 28 12 
401 то? 31" 10° 25’ 12 13 13 12 
222 10° 34’ 10° 29' 108 91 96 12 
135 10° 52’ 10° 47’ — 43 — 54 — 60 12 
212 10° 52’ 10° 47' = 52 — бо кө 12 
230 10° 59’ 10° 53’ — 64 — 62 — 47 6 
320 10° 59’ 10° 53’ о — 8 — 15 6 
123 те" ri^ б 42 53 О 12 
213 11° 10’ 1ї° 6! 60 82 88 12 
231 11° a4” 11? 17^ 45 52 41 12 
321 11? 24' Lt 17' 3 43 48 12 
140 1її° 34 1i? 26" 71 77 83 6 
410 11° 34' 11° 26' 75 79 66 6 
303 I1? 42’ 11° 39/ — 19 — 15 — 21 12 
402 11? 43' 11? 39' — 70 — 90 74 12 
004 II? 55" 11? $5' 204 187 187 2 
411 j U ta oy A 11° бо’ — 9 21 12 
141 li^ 11° so! 31 = 1 12 
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produced by this small parameter shift. 

Further small shifts of Ca, P, and O 
parameters in various likely directions gave 
no appreciable improvement in the agree- 
ment of predicted and experimental dif- 
fraction diagrams. These shifts tested were 
by no means all of the possible ones, the 
tests being limited by the excessive amount 
of time required for such calculations. 

A shift in the fluorine positions from the 
values of St. Náray-Szabó to the ооо, ooi 
positions possible improves the corre- 
spondence of the 222, 132 and the 402 
diffraction values, experimental and cal- 
culated, but produces a definitely. poorer 
agreement in the case of the 102, 200, and 
112 planes. Most of the other intensity 
maxima are not affected by this shift. It 
is likely that there is a greater heat motion 
in the Z-direction for fluorine than has 
been assumed in the F-values assigned to 
fluorine for the previous calculations. As a 
possible corrective for this greater heat 
motion, it was assumed that the Z-param- 
eters are thus indeterminate and ooo, 003 
positions were given one-third the weight 
of the оо!, оо? positions in structure factor 
calculations. Table iv gives the new F- 
values calculated assuming the new Ca 
positions and with the F-values for fluorine 
as described above. The calculated diffrac- 
tion diagram shown in Figure 1, c, is ob- 
tained.* The agreement between calculated 
value and experiment can be described 
as good. No serious disagreement is pro- 
duced between St. Náray-Szabó's experi- 
mental F-values and F-values calculated on 
this assumption of this shift of the Ca 
parameters of the indeterminacy in the po- 
sition of fluorine. 

In Figure 2, c, has been plotted the cal- 
culated diffraction spectrum of apatite, 
using the data from which Figure r, c, was 


* [n a private communication, Bredig has called attention to 
the difference in the number of theoretical and experimental 
maxima in Figure 1, especially in the region between diffraction 
angles 11 and 12 degrees. He suggests that such variations might 
arise from various proportions of CO; to F in a mixed apatite. It 
seems more likely, however, that this variation is due to random 
fluctuations in the experimental data, i.e., experimental errors, 
sinceother measurements show the theoretical number of maxima 
in this region. 
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plotted with the exception that the 6’s 
calculated from the experimentally nieas- 
ured unit cell of enamel and listed in 
Table rv have been utilized. It may be 
noted that the agreement between tlNs 
curve and the experimental diffraction 
pattern for enamel directly above is good, 
in fact much better than the agreement 
between the experimental curve for enamel 
and the calculated apatite curve (Fig. 
1, c). Therefore, the principal cause of the 
differences between the diffraction pattern 
of apatite and that of enamel, at least to 
diffraction angles as great as that cor- 
responding to the oo4 diffraction maxima, 
is the small but definite variation in unit 
cell dimensions. 

Since the diffraction pattern of hydrox- 
ylapatite appears indistinguishable from 
tooth enamel, its structure must also be 
very close to that of fluorapatite. Probably 
the essential difference is the substitution 
for fluorine ions of the similarly sized 
hydroxyl ions. 

Trémel and Мег, and Hodge, Le- 
Fevre, and Bale? have presented evidence 
from chemical studies that the so-called 
tricalcium phosphate hydrates are essen- 
tially hydroxylapatites with additional 
phosphorus present in what has been de- 
scribed as an absorbed state on the small 
hydroxylapatite crystals. The roentgen-ray 
diffraction measurements reported in this 
paper show increased width of the dif- 
fraction maxima of tricalcium phosphate 
as compared with hydroxylapatite but the 
same unit cell dimensions. This result, 
which is interpreted as indicating either 
the extremely small size of the crystals 
making up the tricalcium phosphate hy- 
drate, or the great imperfection of these 
crystals, or both, is consistent with the 
interpretation given above based on chem- 
ical data. 

Considerable amounts of carbon exist in 
bone and tooth substance, approximately 
sufficient to allow one СО;?— per unit cell, 
although carbon is the most variable of 
the major constituents of teeth and bone. 
Since carbonates have never been identi- 
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fied in diffraction patterns of these sub- 
stantes as sepafate crystalline constituents, 
it is tempting to suppose that the carbonate 
forms an integral part of the crystal lattice 
og tooth and bone, and that these sub- 
stances are therefore basically carbonate- 
apatites. There are two possible positions 
for the carbonate radical in the apatite 
structure. Hendricks, Hill, Jacobs and 
Jefferson? suggest that the CO;?- radical 
occupies the position of one of the F- ions 
of the unit cell, the empty position of the 
other fluorine ion being occupied by an 
uncharged water molecule. Hendricks, 
Jefferson and Mosley? later suggested that 
the water molecule and the carbonate 
radical are in the ооо, and 00} positions. 
Since the diffraction patterns of tooth and 
bone substance and of hydroxylapatite are 
so very similar it seems pertinent to in- 
quire how much distortion of the apatite 
lattice would be produced by such sub- 
stitutions. Several investigators have 
stated that there is not room in the apatite 
lattice for the carbonate radical. However, 
no quantitative data on this question 
have so far been published. 
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Numereus investigators have studied 
the nature of the CO;- radical in several 
compounds, calcite perhaps most elabo- 
rately. In such compounds, without excep- 
tion, the carbonate radical has been found 
to be strictly planar with the central car- 
bon 1.26 A from the centers of the sur- 
rounding O?- ions which are placed at the 
corners of an equilateral triangle 2.18 A on 
a side. Between metallic ions (for instance, 
the calcium ions of calcite) and oxygen 
centers, the distance is that indicated by 
the usual O?- radius of 1.26 А. 

Figure 4 represents a section of the 
fluorapatite structure at thez —1 level. The 
dotted figure indicates the space that the 
carbonate radical would occupy if it re- 
placed fluorine at oo}. Figure 5 is a section 
of the apatite structure at the z=o level 
with the carbonate radical indicated in the 
ooo position. Even with considerable 
allowance for the slightly increased size 
of the hydroxylapatite lattice and for 
variations in packing size it seems quite 
unlikely that a carbonate apatite would be 


or 
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formed without marked variation in atomic 
parameters as compared with a hydroxyl- 
apatite containing no carbonate. Calcula- 
tions show that even small variations in 
atomic parameters should produce notice- 
able variations in the diffraction pattern. 
It is therefore unlikely that the diffraction 
pattern of bone substance is principally 
that of a carbonate apatite, although occa- 
sional replacements of this type may exist. 

Gruner, McConnell and Armstrong™ 
suggest that carbon may replace calcium 
and also phosphorus in the apatite struc- 
ture of bone and tooth substance, giving 
in the case of phosphorus replacement a 
CO, grouping. The data presented here 
can neither affirm nor deny these hypoth- 
eses. However, this structure seems un- 
likely since carbon is not known otherwise 
to form.this type of structure. 

It is probable that the portion of tooth 
and bone substance responsible for its char- 
acteristic diffraction pattern is essentially 
hydroxylapatite.. That variations and dis- 
tortions of this apatite structure are com- 
mon in tooth and bone substance is in- 
dicated by the increased breadth of the 
diffraction maxima of these substances as 
compared with fluorapatite. It is in such 
structural discontinuities that the excess 
phosphate of tricalcium phosphate hydrate 
is probably found. Since the diffraction pat- 
terns of tooth and bone substance give no 
indication of appreciable amounts of a car- 
bonate apatite being present, the carbonate 
ions are also, probably, most abundant in 
these regions of structural discontinuity 
that may be considered as marking the 
transition from one crystalline particle to 
another. Thus the carbonate contribution 
is mainly to the random element responsi- 
ble for the diffuseness of the hydroxylapa- 
tite diffraction pattern of tooth and bone 
rather than toward producing a character- 
istic carbonate apatite diffraction spectrum 
of its own. ` 
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SUMMARY AND CONCLUSIONS 


1. Powder diffraction data reported here 
indicate thet the structure proposed by 
St. Náray-Szabó for fluorapatite must be 
nearly correct. Slight shifts in the apate 
parameters are found, which give appre- 
ciably better agreement between calculated 
diffraction intensities and the diffraction 
data reported. Parameters of these struc- 
tures are given in Table п. 

2. The dimensions of the unit cells of 
bone, tooth enamel, dentine, hydroxyl- 
apatite and tricalcium phosphate hydrate 
are measured and are found to be identical 
within the range of experimental error. 
They give closely similar apatite-like pat- 
terns which, in minor points mainly due to 
a difference in the a-dimension of the unit 
cell, are significantly different from fluor- 
apatite. 

3. That portion of bone and tooth sub- 
stance responsible for its characteristic 
diffraction pattern tends to approximate 
the structure of hydroxylapatite. It is 
concluded, however, that present roentgen- 
ray diffraction evidence is consistent with 
a considerable lack of homogeneity in the 
nature of tooth and bone substance. 

4. Probably the carbonate present in 
tooth and bone substance does not form 
an integral pa-t of the apatite lattice, but 
is rather present, for the most part at 
least, at boundary and transition regions 
in the lattice where the apatite structure 
is imperfectly developed. 
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INTRACRANIAL COLLECTIONS OF IODIZED OIL 
FOLLOWING LUMBER MYELOGRAPHY 


ANDY, in 1919, was the first to use 

air in the spinal canal as a contrast 
medium for the localization of spinal cord 
lesions. Following quickly upon the heels 
of Dandy’s observation, Sicard and For- 
estier introduced lipiodol into the spinal 
canal and this contrast medium has been 
of valuable aid in the diagnosis and localiza- 
tion of certain lesions of the spinal cord. 
This, however, has one disadvantage in 
that it has been known for a long time 
that the opaque oil remains indefinitely in 
the spinal canal unless it is removed at 
operation, which is usually very difficult 
and seldom can be accomplished as the oil 
often is scattered throughout the cerebro- 
spinal fluid pathway. It has been believed 
for some time that the oil is somewhat 
irritating and that it may be encapsulated 
in or about the lower portions of the spinal 
sac. For this reason warnings have been 
issued against the indiscriminate use of 
opaque oil within the spinal canal. 

Chamberlain and his coworkers have 
shown that with modern technique air 
may be useful as a contrast medium; par- 
ticularly is this true in thin subjects, and 
Chamberlain has been the great exponent 
in advocating the use of air instead of 
opaque oils. However, in the hands of most 
observers the oil has furnished far more 
conclusive results than have the air myelo- 
graphic studies. 

Quite recently Garland and Morrissey* 
became interested in the question of intra- 
cranial collections of iodized oil following 
myelography. A survey of the literature 
revealed no specific information on clinical 


* Garland, L. H., and Morrissey, Е. J. Intracranial collections 
of iodized oil following lumbar myelography. Surg., Gynec. € 
Obst., Feb. 1, 1940, 70, 196-210. 


symptoms or pathologic changes due to 
prolonged retention of lipiodol intra- 
cranially, although there was considerable 
material on late changes in and about the 
meninges of the cord. In order to throw a 
little more light on the problem and to 
study it under clinical conditions, they 
decided to have return for examination a 
group of patients who had had lipiodol in- 
jected into their spinal canal several years 
previously, and they have quite recently 
reported their observations. 

It has been known for some time that 
there are certain reactions to the sub- 
arachnoid injections of iodézed oil and also 
that mild reactions follow the injection of 
air. These reactions may be immediate as 
shown in the elevation of the spinal fluid 
cell count and slight hyperemia about the 
site of injection, and clinically there may 
be slight headache, increase in the pain of 
which the patient is complaining, slight 
fever, and sometimes pain about the 
sacrum and coccyx. These symptoms and 
clinical signs usually subside in from two 
to five days. Occasionally late reactions are 
manifestec in coccygeal pain which usually 
subsides within three months. The oil may 
lie in smal. droplets and lakes scattered up 
and down the spinal canal, sometimes ex- 
tending out along the nerve sheaths. Occa- 
sionally the oil may be encapsulated in the 
cul-de-sac at the base of the spinal canal. 
After about three years these droplets tend 
to become encapsulated in various areas 
and fibroblastic proliferation and pseudo- 
granulomas may develop about the oil. 

It is these late manifestations which 
have prompted neurosurgeons to attempt 
to remove some if not all of the oil at the 
time of laminectomy, but this is a rather 
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difficult procedure and is not always ac- 
complished, and it has been suggested by 
some that undue efforts at removal of the 
oil may do more harm than leaving the oil 
in situ. 

Garland and Morrissey, in a review of 
their cases showing lipiodol in the cranial 
cavity, have attempted to clear up some of 
the clinical impressions regarding the pres- 
ence of lipiodol or other opaque oil in the 
cranial cavity, since the previous reports 
on this have been somewhat vague. 

The patients which they restudied had 
had subarachnoid lipiodol injections from 
one to thirteen years previously, 3 to 5 cc. 
of the oil having been used in most in- 
stances. 

In the study their attention was called 
to the fact that iodized oil may be found 
scattered throughout the subarachnoid 
space over the cerebrum and cerebellum, 
in the basal cisternae, and even in the ven- 
tricles years after its injection into the 
lumbosacral sacs Approximately two-thirds 
of their cases showed collections of varying 
amounts of lipiodol intracranially but none 
of these patients except one exhibited any 
symptoms which were not present before 
the lipiodol injection was made. The one 
case that was somewhat at variance with 
these observations was a patient who 
proved later to be a malingerer. Garland 
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and Morrissey call attention to the danger 
of drawing premature concfusions frorh the 
finding of iodized oil in the leptomeninges 
of the brain and spinal cord. In their group 
of cases it was noted that the intracransal 
lipiodol tends to become fixed, that is, im- 
movable, whereas iodized oil in the spinal 
canal, especially when in large collections, 
is sometimes freely movable even up to a 
period of fourteen years following injec- 
tion. They were unable to explain why in 
only two-thirds of their cases iodized oil was 
found intracranially following the intra- 
spinal injection. In order to determine this 
point they are inquiring into the patients’ 
occupation or postural habits, whether the 
group that showed intracranial lipiodol 
were employed in work which involved fre- 
quent lowering of the head. 

From a critical analysis of their cases 
they came to the conclusion that there 
were no symptoms or positive neurological 
findings which could be ascribed to the 
presence of the oil intracranially. 

While it is of the greatest importance to 
learn that the presence of lipiodol in the 
intracranial cavity is not in itself produc- 
tive of symptoms, the indiscriminate use of 
lipiodol in the study of suspected spinal cord 
lesions is to be deplored, and only in those 
carefully selected cases is one justified 
in using it as a diagnostic procedure. 
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MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 

Afrertcan Roenrcen Ray Society 

à Secretary, Dr. C. B. Peirce, Royal Victoria Hospital, 
Montreal, Canada. Annual Meeting: Hotel Statler, 
Boston, Mass., Oct. 1—4, 1940. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago, 
Ill. Next Annual Meeting: Commodore Hotel, New 
York City, June 12, 1940. 

Secrion ох RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: New York City, June 10-14, 
1940. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: Cleveland, Ohio, Dec. 2-6, 
1940. 

RapioLoGicAL Secrion, BALTIMORE MepicaL Society 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

RaproLocGiCcAL Secrion, Connecricut MepicaL Sociery 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets twice annually in May and September. 

Section on RapioLocv, ILLINOIS ЅТАТЕ MEDICAL Sociery 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Ill. Next meeting, Peoria, Ill., May 21-23, 1940. 

RanproLocicAL Secrion, Los AnGELEs Co. Мер. Soc. 
Secretary, Dr. Wilbur Bailey, 2007 Wilshire Blvd., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at County Society Building. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Вкоокіух RoentGEeN Ray Sociery 
Secretary, Dr. L. J. Taormina, 1093 Gates Ave., Brook- 
RN Y. Meets monthly on first Tuesday, October to 
April. 

BurrALo RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N. Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 

Cuicaco ROENTGEN SOCIETY 
Secretary, Dr. C. J. Challenger, 3117 Logan Blvd. Meets 
second Thursday of each month October to May in- 
clusive at the Hotel Sherman. 

Cincinnati RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. H. A. Mahrer, 10515 Carnegie Ave. Meets 
at 6:30 P.M. at Mid-Day Club rooms on fourth Monday 
each month, October to April, inclusive. 

Denver RapioLocicaL CLuB 
Secretary, Dr. P. R. Weeks, 520 Republic Bldg., Denver, 
Colo. Meets third Friday of each month. 

Derrorr RoENTGEN Ray anp Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

FLongipA SrATE RapioLoGicaL Ѕ0СІЕТҮ 
Secretary, Dr. J. N. Moore, 210 Professional Bldg., 
Ocala, Florida. Meetings in May and November. 

Georoia RapioLoGIcaL ЅОСІЕТҮ 
Secretary, Dr. R. С. Pendergrass, Prather Clinic Bldg., 
Americus, Ga. Meets in November and at annual meet- 
ing of Medical Association of Georgia in the spring. 

Пллмоіѕ RaprorocicAL SOCIETY 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Ill. Meetings held quarterly, on the fourth 
Sunday of the month. А 

INDIANA RoENTGEN SOCIETY 
Secretary, Dr. C. C. Taylor, 23 E. Ohio St., Indianapolis, 


Ind. Meeting held the second Sunday in May annually. 

Kenrucky RapioLoGIcCAL SOCIETY 
Secretary, Dr. J. C. Bell, 402 Heyburn Bldg., Louisville. 
Meets annualiy in Louisville on third Sunday afternoon 
in April. 

Lone 1зАхр RADIOLOGICAL SOCIETY 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Tharsday, October to May, 8:30 P.M. 

MICHIGAN ASSCCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. J. E. Lofstrom, 1536 David Whitney Bldg., 
Detroit. Three meetings a year, Fall, Winter, Spring. 

MirwavkrEE RegNTGEN Ray Society 
Secretary, Dr. 1. I. Cowan, Mt. Sinai Hospital, Mil- 
waukee, Wis. Meets monthly on first Friday at Uni- 
versity Club. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. P. Medelman, 572 Lowry Medical Arts 
Bldg., St. Paul. 

NEBRASKA RAmOLOGICAL SOCIETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday of each month, at 6 P.M., 
at either Omaha or Lincoln. 

New Encianp RoentcGEN Ray Society 
Secretary, Dx. A. O. Hampton, Massachusetts General 
Hospital, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

RADIOLOGICAL Society OF NEw JERSEY 
Secretary, Dr. W. J. Marquis, 198 Clinton Ave., Newark. 
Meets annually at time and plate of State Medical So- 
ciety. Mid-year meetings at place chosen by president. 

New York ReeNTGEN SOCIETY 
Secretary, De. R. D. Duckworth, 170 Maple Ave., White 
Plains, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:00 P.M. 

Nortu Carouina RoentGEN Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year sc entific meeting at place designated. 

CENTRAL New York Roentcen Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year—January, May, November. 

Paciric ROENTGEN CLUB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport, 
Pa. Next arnual meeting, Hershey Hotel, Hershey, Pa., 
May 17-18. 1940. 

PHILADELPHIA RoENTGEN Ray Society 
Secretary, Ur. B. R. Young, Temple University Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 P.M., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

PITTSBURGH ROENTGEN SOCIETY 
Secretary, Рт. H. W. Jacox, 4800 Friendship Ave., Meet- 
ings held second Wednesday each month, 4:30 P.M., 
October to June at various hospitals. 

Rocuester Roentcen Ray Society, Rocuester, N. Y. 
Secretary, Dr. S. C. Davidson, 277 Alexander St. Meets 
on second Thursday from October to May, inclusive, 
8 P.M., Rochester Academy of Medicine Building. 

Sr. Louis Socrery or RADIOLOGISTS 
Secretary, Or. W. K. Mueller, University Club Bldg. 
Meets fourth Wednesday of October, January, March 
and May, it a place designated by the president. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary, Or. Н. A. Hill: 450 Sutter St., San Francisco. 
Meets monthly on third Thursday at 7:45 P.M., first 
six mouths at Toland Hall, second six months at Lane 
Hall. 


Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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Sourn Carona X-Ray Sociery 
Secretary, Dr. Hillyer Rudisill, Jr., Roper Hospital, 
Charleston. Meets in Charleston on first Thursday in 
November, also at the time and place of*South Carolina 
State Medical Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. F. B. Bogart, 311 Medical Arts Bldg. 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 

Texas RADIOLOGICAL SOCIETY 
Secretary, Dr. L. W. Baird, Scott and White Hospital, 
Temple, Texas. Next annual meeting, January 18, 1941, 
Sherman, Texas. 

Unrversity or MICHIGAN DEPARTMENT OF ROENTGEN- 
oLoay Srary MEETING 
Meets each Monday evening from September to June, 
at 7 p.m. at University Hospital. 

University or Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. А 

Virornta RADIOLOGICAL SOCIETY 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. Meets annually in October. 

WASHINGTON State RADIOLOGICAL SOCIETY . 

Secretary, Dr. K. J. Holtz, American Bank Bldg., Seattle. 
Meeta fourth Monday of each month at the College Club, 
eattle. 


Cusa 


Socizpap CunANA pg RapioLocia Y FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


Ваттп1зн EMPIRE 
BRITISH INSTITUTE OF RADIOLOGY INCORPORATED WITH 
THE RÖNTGEN SOCIETY 
Meets monthly on third Thursday, from November to 
June inclusive, at 8:15 р.м., 32 Welbeck St., London. 
SzcrioN or Rapio.ooy or THE Roya Society or MEDI- 
cine (Conringp то MrpicaL MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:15 p.m. at the Royal Society of Medicine, 
1, Wimpole St., London, W. т. 
Facutry or RADIOLOGISTS 
nie Dr. Barbara M. Key, 32 Welbeck St., London, 
W. 1 lan 


Б d. 

SECTION or RapioLooY AND МЕрІСАІ ErgcrRICITY, Avs- 
TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. Н. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
Brrrisa MEDICAL ASSOCIATION 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive for scientific 
discussion. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Secretary, Dr. A. С. Singleton, Medical Arts Bldg., 
Toronto, 5, Ontario. 

SECTION OF OLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext., Halifax, N.S. 

RADIOLOGICAL SECTION, New ZEALAND BRITISH MEDICAL 
ASSOCIATION 
Secrelary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 


CONTINENTAL EUROPE 


BeLoran Society or ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés; 134, Louvain 
(Belgium). Meets monthly on second Sunday at d’Eg- 
"monds Palace, Brussels, except in the summertime. 
Socrepap ESPANOLA DE RADIOLOGIA Y ELECTROLOGIA . 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 
Société рв RanioLoore MÉDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
Ѕосіќтё Suisse pg RADIOLOGIR (SCHWEIZERISCHE RÓNT- 
GEN-GESELLSCHAFT) 
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Secretary for German language, Dr. Scheurer, Molzgasse, 
Biel. Meets annually in different cities. 

SociÉrÉ FRANCAISE D'ELECTROTHÉRAPIE ЕТ DE RADIOL- 
001Е MÉDICALE 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 

ASSOCIATION or GERMAN ROENTGENOLOGISTS AND Rani- 
OLOGISTS IN Cz2CHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11.52. 

Deurscuz RówrGEN-GEsELLsCHAFT (GESELLSCHAFT FÜR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent Secretary, Professor Dr. Нвепізсћ, Klopstock- 
strasse 10, Hamburg, Germany. 

Ѕбр. оно WESTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Norp- UND OSTCEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Durex Society or ELECTROLOGY AND RogNTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
spring, and опе in the fall. 

ЅостЕТА IrALIANA RapioLocia Mepica 
Secretary, M. Ponzio, University of Turin, Prof. Turin 

SOCIETATEA Romana DE RADIOLOGIE st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Márüicine, 30, 
S. L, Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

Arr-RussiaN RogwroEN Ray Association, LENINGRAD, 

SSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 
Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

Lenrnarac RoENTGEN Ray SocigTY 
Secretaries, Dra. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock State Institute 
of рунан ту and Radiology, Leningrad. 

Moscow Rozwrozs Ray SocigTY 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly on first Monday at 8 
o'clock. . 

Poursu Society or КАрІ0100Ү 
Secretary, Dr. Jan Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Ро дзн Society or RapioLoey 
Secretary, Dr. Е. Krynski, 11 Zielna St. Meets once a 
month except in the summertime. 

ScANDINAVIAN RoENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called. the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime: 

Society оғ Mepicat RADIOLOGY IN SWEDEN 
Meets in Stockho.m. 

Ѕосівту оғ Mepicar RaprioLooy IN Norway 
Meets in Oslo. 

SocigTY or Mepicat RADIOLOGY їн DENMARK - 
Secretary, Dr. G. Biering, Copenhagen. Meets the second 
Wednesday of esch month from October to July in 
Copenhagen, at & oclock in the State Institute of Roent- 
genology. 

Socrgry or Menica RADIOLOGY IN FINLAND 
Meets in Helsingfors. 

Vienna КокнтоЕн SOCIETY 
Meets first Wednesday of each month, at 6:30 Р.М. at 
Zentral-Réntgen Institut des allgemeinen Kranken- 
hauses Alserstrasae 4. 


OnIENT 


JAPAN X-RAY ASSOCIATION Uu 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 

Kina ROENTGEN-ÅBEND SOCIETY 


Жа. Pun Salen 
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в AMERICAN ROENTGEN RAY SOCIETY 
SECTION ON INSTRUCTION 


B. К. Кїкктлх, M.D., Director 
Abstracts of Courses Offered 


Forty-first Annual Meeting 


Hotel Statler, Boston, Massachusetts 


October 1-4, 1940 


President-elect Sosman, with the ap- 
proval of the Executive Council, has di- 
rected that the Section on Instruction be 
continued for the 1940 annual meeting. He 
has arranged his program so that the in- 
struction courses will be given between the 
hours of 2:00 p.m. and 4:30 P.M. on Tues- 
day and Thursday, and 2:00 p.m. and 
5:45 P.M. on Wednesday and Friday. 
Nothing else will be scheduled during these 
hours, thus allowing everyone at the meet- 
ing to attend two or three instruction 
courses each afternoon. 

This Section presents for 1940: 

1. Four single-period Special Clinical 
Lectures. 

2. One three-period Sequential Course. 

3. Two single-period courses on Miscel- 
laneous Subjects. 

4. Thirty-six single-period courses on 
Diagnostic Roentgenology, with a faculty 
of forty instructors and covering forty-two 
periods. 

5. Twenty-five single-period courses on 


Therapeutic Radiology, with a faculty of 


twenty-six instructors and covering thirty- 
one periods. 


GENERAL INFORMATION 


Conference Periods 


Tuesday, Wednesday, Thursday 
and Friday afternoons 


First period........... 
Second period......... 


2100 tO 2:50 
3300 to 4:15 


Wednesday and Friday afternoons 
Third period.......... 4:30 to 5:45 


Location 


One of the single-period Special Lectures, 
lettered "SL-1" to “SL-4” will be given 
during the first period (2:00 to 2:50 р.м.) 
each day. Due to the anticipated popular- 
ity of these Special Lectures no other 
courses will be scheduled for the first period 
on any day and they will be given in the 
Georgian Room on the Mezzanine Floor. 
All other courses given during the second and 
third periods will be given on the fourth floor. 

The instruction periods will be desig- 
nated with the following«code: 


T-1... Tuesday, first period......2:00 to 2:50 
T-2... Tuesday, second period... .3:00 to 4:15 
W-1. . Wednesday, first period... 2:00 to 2:50 
W-2.. Wednesday, second period. 3:00 to 4:15 
W-3. . Wednesday, third period. . 4:30 to 5:45 
Th-1..Thursday, first period. ...2:00to 2:50 
Th-2. Thursday, second period. . .3:00 to 4:15 
F-1... Friday, first period. ......2100 to 2:50 
F-2... Friday, second регіоа..... 3:00 to 4:15 
F-3. .. Friday, third period....... 4:30 to 5:45 


(Familiarity with this code will 
avoid much confusion) 


How to Secure Tickets for Instruction 
Courses 


Admission to the Instruction Courses 
will be by ticket only. 

Following the abstracts of the courses will 
be found a pink general order sheet. First, 
second and third choices for the second 
and third periods should be carefully 
selected as the number attending each 
course given during these periods will be 
limited to from thirty to fifty persons. It 
is not necessary to indicate second and 
third choices for the first period as only 
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one of the Special Clinical Lectures will be 
given during the first period each day. If 
directions as given on the order sheet are 
followed explicitly, errors in completing 
reservations will be minimized. 

It is possible for one to attend only ten 
periods of instruction so the condensed 
schedule should be noted carefully in ar- 
ranging individual orders for tickets. 

Reservations will be made in the order 
of receipt of the pink forms. Those who are 
not members of the American Roentgen 
Ray Society will be charged a nominal fee 
of $1.00 per period, or a maximum fee of 
$5.00 for five or more periods. Full time 
graduate students in Radiology will be 
admitted without fee. 

If the courses are not filled by the time 
of the meeting, tickets will be available at 
the registration desk, located on the Mez- 
zanine Floor, on Sunday, September 29, 
and thereafter during the meeting. 


Holders of Tickets 


Those who do not have a proper ticket 
for the assigned course will not be per- 
mitted to enter the room. Pages will be 
assigned to each conference room to collect 
tickets. 


Duplications and Repeats 


Due to the anticipated heavy registration 
a few courses will be repeated and others 
will be duplicated by two or more instruc- 
tors. 





SPECIAL CLINICAL LECTURES 


COURSE: 51-1 
Georgian Room Period: T-1 


SHIELDS WARREN, M.D., Boston, Mass. 
The Radiosensitivity of Tumors 


The varied response of different types of tumors to 
radiation still rests on an empirical basis, although in 
general the less differentiated tumors respond better 
than highly differentiated ones. The response hinges 
not only on the character of the tumor itself, but also 
on the character of the supporting tissue, the pres- 
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ence or absence of associated infection, and whether 
or not previous radiation has been given. E 

Tumors may be grouped into three classes: radio- 
sensitive, which regress with dosages that do no 
permanent damage to adjacent normal tissue; 
radioresponsive, that regress with doses producihg 
moderate damage to normal tissue; and radioresist- 
ant, that fail to regress or do so only with dosages 
that do serious injury to normal tissues. 

In the response to radiation, the direct effect on 
the type cell of the tumor, the alteration of the con- 
nective tissue of the stroma, and the injury to stro- 
mal blood vessels all play important parts. 

The factors that bring about increased radioresist- 
ance of tumors following their initial irradiation are 
not clearly defined, but undoubtedly stromal and 
vascular changes play an important part. 

Examples of various types of sensitive and resist- 
ant tumors will be shown. 





COURSE: SL-2 
Period: W-1 


GERRY B. SCHNELLE, V.M.D., 
Boston, Mass. 


Georgian Room 


Roentgen Rays in Veterinary Medicine 


This will be an "Information Please" type of 
program with the lecturer presenting roentgeno- 
grams of animals, showing the unusually varied dis- 
eases and tumors that animals are subject to. Most 
of these conditions can be readily diagnosed by their 
similarity to the roentgen findings in man. 

There will be three "experts" who will take turns 
in attempting to make the diagnosis from the roent- 
genogram. 

Lantern slides will be used for the audience. 





COURSE: SL-3 
Georgian Room Period: Th-1 
W. B. CASTLE, M.D., Boston, Mass. 


Leukemia 


A comprehensive clinical discussion of leukemia 
will be presented including the differential diagnosis, 
prognosis, treatment and care of patients from the 
non-radiological aspect. 





COURSE: SL-4 
Georgian Room Period: F-1 


FULLER ALBRIGHT, M.D., Boston, Mass. 


Osteoporosis 


‹ 


The term “озїеорогов1з”” will first be defined. In 
order to do this a schematic chart will be presented 
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which will represent the calcium and phosphorus 
metabolism in the normal individual. Schematic 
charts will then be presented of various generalized 
metabolic disorders. These will include osteomalacia, 
osteitis fibrosa, Paget’s disease, and osteoporosis. 
һе clinical conditions which lead to osteoporosis 
will then be discussed. One special entity which is 
termed post-menopausal osteoporosis will be empha- 
sized. Some metabolic data showing the effects of 
hormonal therapy on post-menopausal osteoporosis 
will be presented. Certain cases will be discussed in 
which two metabolic bone diseases occurred in the 
same patient, e.g. osteoporosis and Paget’s disease, 
osteoporosis and hyperparathyroidism. 


SEQUENTIAL COURSE: A 
Room: 400 Periods: T-2; W-2; Th-2 
JOHN T. MURPHY, M.D., Toledo, Ohio 


Malignant Bone Tumors 


Both the roentgenologic and microscopic findings 
of malignant tumors of bone will be shown and 
discussed. The clinical course of the disease will be 
stressed and a complete follow-up of each patient 
will be presented. Considerable time will be devoted 
to the differential roentgenologic diagnosis. 

This course will be conducted as a teaching semi- 
nar and all those in attendance may participate in 
the discussion. 

This is a sequential course and no part of it will be 
repeated. 


SINGLE PERIOD COURSES 


MISCELLANEOUS 


COURSE: 101 
Room: 412 Period: Th-2 


ARIAL W. GEORGE, M.D., Boston, Mass. 


Roentgenology in Industrial Medicine and Auto- 
mobile Accidents; The Roentgenologist as 
an Expert Witness 


This course will consist of a discussion of: 

1. The importance of careful and concise reports 
on industrial and accident cases. 

. The importance of exactness of diagnosis and 
proper use of medico-roentgenologic terms 
(nomenclature). 

3. The róle that industrial and accident roent- 

genology plays in medicolegal expert testimony. 

4. Some of the pitfalls that experts, especially 

roentgenologists, are likely to encounter. 

5. Some of the fundamentals of court procedure 
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relative to the plaintiff as well as the medico- 
legal expert (roentgenologist) for the defense— 
the latter’s rights under the law. 

6. The controversial subject “Arthritis of the 
Vertebrae?” and its importance in industrial 
roentgenology. 

The instructor will be glad to have any of those 

attending the course bring controversial films with 
them. 





COURSE: 102 
Room: 413 Period: W-3 


GEORGE C. HENNY, M.Sc., M.D., 
Philadelphia, Pa. 


Roentgen Film Characteristics and the Practical 
Calibration of Roentgenographic Apparatus 
and Processing Solutions 


The characteristics of the roentgen film emulsion 
(together with intensifying screens if they are used), 
in which the roentgenologist is mainly concerned, 
are the "speed" and the "contrast." These charac- 
teristics are of great importance. 

The "speed" determines the degree of darkening 
of the processed film, after standard development, 
for a given roentgenographic exposure and a particu- 
lar anatomic part. . 

The "contrast," under the same conditions, deter- 
mines the degree to which tissue density-differences 
and thickness-differences of the anatomic part will 
be recorded on the roentgenogram. 

For uniformity of results the roentgenographic 
apparatus and processing solutions should be cali- 
brated at regular intervals. Fairly simple methods 
of calibration, which are accurate enough for the 
purpose, are described and may be employed in the 
roentgen department without great outlay of time 
or money. When properly employed the roentgeno- 
grams of a given patient show uniform density from 
one examination to the next and the detail of the 
anatomic parts being studied is, as far as the film 
emulsion is concerned, brought out to the greatest 
degree. 


SINGLE PERIOD COURSES 
DIAGNOSTIC ROENTGENOLOGY 


COURSE: 201 
Room: 402 Period: F-3 


V. W. ARCHER, M.D., University, Va. 


Roentgenologic Manifestations in 
Osteomyelitis 


Negative findings early in the disease. Examples 
of atypical disease. Roentgenographic demonstration 
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of structural weakness necessitating immobilization 
to prevent deformity. Demonstration of sequestra 
and pockets as cause of draining sirfuses. Brodie’s 
abscess. Late recurrences. Differential diagnosis be- 
tween osteomyelitis, lues, mycotic infection, tuber- 
culosis, and tumor. 





COURSE: 202 
Room: 402 Period: W-3 


VINCENT W. ARCHER, M.D., University, Va. 
F. B. BOGART, M.D., Chattanooga, Tenn. 


Chest Findings in ‘‘Country Diseases" 


Pulmonary findings in (1) tularemia; (2) pneu- 
monia; (3) pleural effusion; (4) bronchitis; (5) nodu- 
lar infiltration; (6) actinomycosis; (7) blastomycosis; 
(8) Malta fever. 


COURSE: 203 
Room: 402 Period: T-2 


PAUL A. BISHOP, M.D., Philadelphia, Pa. 


Examination and Diagnosis of Lesions of the 
Temporomandibular Joint 


А 

The frequency with which injuries of the tempo- 
romandibular joint are overlooked, both clinically 
and roentgenographically, has led to an appalling 
number of permanent, serious disabilities of the 
mandible. A technique for the roentgenographic 
study of this joint 1s presented with lantern slide 
demonstration of acute and chronic injuries, as well 
as various non-traumatic conditions. 





COURSE: 204 
Room: 401 Periods: Th-2; F-3 


RALPH S. BROMER, M.D., Philadelphia, Pa. 


The Differential Diagnosis of Skeletal Changes 
Occurring in Diseases of Infants 
and Children 


The time allotted will be spent in discussing the 
differential roentgen diagnosis of skeletal changes 
occurring in diseases of infancy and childhood. All 
such diseases cannot be included in the time avail- 
able for the course. Case material will be chosen 
from the following list: congenital syphilis, rickets, 
infantile scurvy, tuberculosis, lead poisoning, the 
blood dyscrasias, xanthomatosis and allied con- 
ditions, osteogenesis imperfecta, achondroplasia, 
multiple enchondromata, multiple cartilaginous ex- 
ostoses, metastases caused by neuroblastoma, osteo- 
chondritis and endocrine disturbances. Wherever 
possible the early roentgen changes will be empha- 
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sized. The question of differential diagnosis will be 
approached from the standpoint ofthe predisposition 
of the various diseases to affect certain bones or cer- 
tain areas of individual bones. Thus in the case of the 
long bones, differential roentgen signs of the disease 
processes in the epiphysis, the diaphysis, the nte- 
taphysis, the periosteum, cortex, etc., will be given in 
detail. 


COURSE: 205 
Room: 409 Period: W-2 


P. F. BUTLER, M.D., Boston, Mass. 


Consideration of Fractures from a 
Medicolegal Standpoint 


The opinion of a roentgenologist in court must be 
based upon roentgenologic data, knowledge of 
pathology, and of the end-results of injuries. Since 
the question of permanent deformity and disability 
plays such an important part in the medicolegal 
evaluation of a case, special attention will be given 
to prognosis and the question of permanent deform- 
ity. The changes in the type of injuries since the 
advent of the automobile era will be discussed. The 
significance of certain types of skull fractures and 
the healing of such fractures will be considered. 
Particular emphasis will be placed on fractures in- 
volving the epiphyses in children and an accurate 
method of measuring leg length will be described. 





COURSE: 206 
Room: 408 Period: F-3 


JOHN R. CARTY, M.D., New York City 
Soft Tissue Roentgenography 


The pathological and anatomical basis of soft tis- 
sue roentgenography is briefly discussed, with par- 
ticular reference to the newer concepts regarding 
fascial planes. 

The essential points of the technical procedures 
are discussed and emphasis is placed on the necessity 
for an adequate understanding of the technical fac- 
tors if success in this field is to be expected. Only 
practical aspects are to be considered, and a simple 
technical procedure is outlined which may be fol- 
lowed with the equipment found in the average 
roentgenographic office or department. 

Following the discussion of technique the patho- 
logical conditions in the soft tissues which may be 
demonstrated roentgenographically are discussed and 
divided into appropriate groups, as follows: 

Vascular Conditions: Soft tissue roentgenography 
is valuable in the study of arteriosclerosis and vari- 
cose veins. Information may be obtained as to 
whether or not the deep veins are involved. Occa- 


e . 
sional valuable information may be obtained regard- 
ing arteriovenous @neurysms. 

Soft Tissue Tumors: Information regarding the ex- 
tent and character and whether or not the tumor is 
malignant may often be secured following roent- 
genographic examination. It is my opinion that no 
examination for bone tumor is complete without a 
soft tissue study also. Differential diagnosis between 
fibroid periosteal sarcoma and osteogenic sarcoma 
may sometimes be made. The presence of minute 
deposits of calcium caused by osteogenic elements in 
the soft tissues is the deciding factor. These calcium 
dots are usually entirely obliterated in roentgeno- 
grams made for bone detail. In hemangiomata dis- 
tribution and location of the vessels supplying the 
tumor can often be ascertained. This may be of con- 
siderable value to the surgeon. 

Muscle Conditions: Calcified hematomata are well 
shown in a soft tissue study. Occasionally a rup- 
tured muscle may be demonstrated. Early atrophy 
at times may be demonstrated before there is actual 
reduction in size of the limb. 

Infectious Conditions: Soft tissue roentgenography 
is invaluable in the diagnosis of gas gangrene, par- 
ticularly for determining the extent of the disease. 
Soft tissue roentgenography is useful in the study of 
elephantiasis and may help in the differentiation of 
various types of edema. Soft tissue study of inflamed 
bursae is helpful, particularly where there is an ab- 
sence of calcium-like material. 

Soft tissue roentgenography of the larynx is briefly 
discussed, with special reference to carcinoma, edema 
and retropharyngeal abscesses. 

In conclusion, the technique and scope of fasci- 
agraphy is briefly discussed, and films shown which 
demonstrate its usefulness in certain selected condi- 
tions. 





COURSE: 207 
Room: 406 Period: T-2 


JAMES T. CASE, M.D., Chicago, Ill. 


The Roentgenologic Diagnosis of Carcinoma 
of the Colon 


In the diagnosis of carcinoma of the colon the 
pathological and anatomical considerations vary ac- 
cording to the location of the tumor in the right or 
left half of the colon. In colonic polyposis the symp- 
tomatology, like the pathology, varies with the 
position of the tumor in the right or left colon. Spe- 
cial technique is a matter of utmost importance. 
Repetition of the examination is often necessary. 

The technique of examination for and the roent- 
genologic manifestations of cancer of the colon will 
be discussed and illustrated. 
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COURSE: 208 
Room: 402 Period: F-2 


. 
W. EDWARD CHAMBERLAIN, M.D., 
Philadelphia, Pa. 


Technique and Interpretation of 
Oxygen Myelography 


Oxygen has now been used successfully in hun- 
dreds of cases as the contrast medium for myelogra- 
phy. It has many advantages over other media but 
the roentgenographic requirements are very exact- 
ing. 

Lumbar puncture vs. cisternal puncture for intro- 
duction of the oxygen; methods of increasing scope 
of lumbar puncture route; adaptation of ordinary 
conventional roentgenographic apparatus to this 
work; essential factors in technique; stereoscopy es- 
sential in lateral as well as dorsal projections; stere- 
oscopic shift across long axis of spine; value of com- 
paring lateral projections with spine in hyperflexion 
and hyperextension; value of "over-exposing" films; 
oblique projections of little value except in cervical 
and upper thoracic regions; suggestions for after-care 
of patients. 


COURSE: 209 
Room: 401 "Periods: Т-2; W-2 


ARTHUR C. CHRISTIE, M.D., 
Washington, D. C. 


The Diagnosis and Treatment of 
Bronchiectasis 


History and Incidence. 
Etiology and Pathogenesis. 
Diagnosis. 
Symptoms and signs. Necessity and means of 
early diagnosis. Iodized oils. Instillation of iodized 
oil by the passive method. Description of method. 
Illustrative slides to show different types of bron- 
chiectasis and conditions which may require 
differential diagnosis. 
Treatment. 
Necessity for treating complicating inflammatory 
conditions. Medication. Postural drainage. Iodized 
oils. Bronchoscopic drainage. 
Surgery: Applicability and limitations. Artificial 
pneumothorax. Phrenicectomy. Pneumectomy. 
Roentgen therapy: Rational basis for such treat- 
ment. Detailed descriptions of application, dos- 
age, etc. Results illustrated by report of cases. 
The aim of this course is to give a complete view of 
the diagnosis and treatment of this exceedingly 
common disease in which the radiologist can play 
an important róle in both fields. 
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COURSE: 210 in four patterns: whorls, lamina, gobs, and 
Room: 400 Period: F-2 strands. = 5 


E. A. CODMAN, M.D., Boston, Mass. 
C. W. BLACKETT, M.D., Boston, Mass. 


The Shoulder 


The course will be divided into four parts: 


I. 


3 


Room: 409 


ә 


Un 


Normal motion of the shoulder. This portion will 
consist chiefly of a demonstration of the “pivot- 
al paradox" and one must understand the 
explanation of this in order to appreciate the 
normal motion of the shoulder. 


. Complete roentgen examination of the shoulder. 


The authors will demonstrate the optimum 
position in which the shoulder should be ex- 
posed in order to detect any ordinary lesion of 
this region in which the roentgen ray helped 
make the diagnosis. 


. Pathologic conditions demonstrable by roentgen 


ray. This will consist chiefly of a listing of the 
pathologic conditions which may be demon- 
strable by roentgen ray. These will be amply 
illustrated by lantern slides and the more un- 
usual conditions will be demonstrated. 


. Round table discussion. The authors hope that 


each person registering for this course will send 
to Dr. Blackett one question, as this will give 
them an idea of what is most desired and an at- 
tempt will be made to answer these questions 
during the round table discussion. 


COURSE: 211 


Period: Th-2 


LEWIS GREGORY COLE, M.D., 
New York City 


Pneumoconiosis 


Rapid demonstration of roentgenograms from 
various sources in this country and Canada, 
presented regardless of the extent and char- 
acter of the lesion, to show the necessity of 
classification. 


. Properly and improperly prepared autopsy 


specimens compared with roentgenograms. 

Dust in the lungs as observed microscopically 

with the light and dark fields. 

Phagocytes and their effect on adjacent ana- 

tomical structures: 

a. Black phagocytes—not destructive. 

b. White phagocytes—destructive if over- 
loaded. 

c. Black and white phagocytes—not destruc- 
tive. 


. Roentgenographic findings are caused by four 


types of pathology: 
a. Dust flects phagocyted in clumps or streaks. 
b. Collagen (not connective tissue) laid down 


c. Demonstration of cells and debris within 
the alveoli and air passages. 

d. Increased ventilation: 
(1) Localized air cysts. ` 
(2) General emphysema. 

6. Pathological changes in the alveolar wall, 
evidenced by hypertrophy, proliferation and 
desquamation of the alveolar lining, causing 
dyspnea. 

7. Vascular and intervascular changes in pulmo- 
nary capillaries and blood vessels, resulting in 
a. Avascular areas. 

b. Hypervascular areas. 

8. Lymph follicles are not the home of the silicot- 
ic (?) nodule. It is more free of pathology 
than any other structure in the lung. 

g. Four types of pneumoconiosis constitute dif- 
ferent pathological entities and different com- 
pensation problems. 

. Philosophy: And so, what? 

The application of these findings to a solution 
of the pneumoconiotic (silicotic) problem. 





COURSE: 212 
Room: 401 Period: W-3 


HOWARD P. DOUB, M.D., Detroit, Mich. 
The Invertebral Disc 


This discussion will be limited as much as possible 
to the disc itself, but owing to its intimate relation- 
ship to the vertebrae, it will be necessary to consider 
the spine to some extent. 

We wish to present the anatomy of the disc and its 
vascular supply together with reference to defects in 
its development which often lead to abnormalities 
in later life. Changes in the fibrous structure and in 
the cartilage plates, due either to disease or trauma, 
will be brought out. The effect of these changes on 
the vertebral column as a whole will then be consid- 
ered. 

The relationship of the disc to spinal deformities, 
such as the arthritides, kvphoses, tumors and in- 
juries will also be discussed. 


COURSE: 213 
Room: 403 Period: T-2 


C. G. DYKE, M.D., New York City 


The Normal Encephalogram and Ventriculogram 


This seminar will deal with the history of pneumo- 
encephalography, the indications and contraindica- 
tions for the procedure, the reactions to the test, the 
preparation of the patient, and the roentgen tech- 
nique. The discussion of the above subjects will be 
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followed by a thorough roentgen study of the lateral 
ventrtcles, the bas cisterns and the cortical mark- 
ings, and also the structures which bound them. The 
demonstration will be illustrated. 


COURSE: 214 
Room: 403 Periods: W-2; Th-2 


C. G. DYKE, M.D., New York City 


Pneumo-encephalographic Diagnosis of 
Brain Tumor 


'This period will be devoted to an enumeration of 
the criteria used in the diagnosis of the various types 
of intracranial tumors. The characteristic changes 
produced by some of the neoplasms will be empha- 
sized. The demonstration will be fully illustrated. 





COURSE: 215 
Room: 408 Period: T-2 


PEDRO L. FARINAS, M.D., Havana, Cuba 


Bronchographic Examination in Primary 
Bronchogenic Carcinoma 


Description of technique. 

Bronchographic aspects of the infiltrating and 
polypoid types of tumors. 

Comparison between the bronchographic altera- 
tions and the anatomical specimen in the different 
types of bronchial tumors. 





COURSE: 216 
Room: 409 Period: T-2 


JOHN T. FARRELL, JR., M.D., 
Philadelphia, Pa. 


Roentgen Diagnosis of Lesions of 
the Esophagus 


The technique of roentgen examination of the 
esophagus with liquids, semi-solids, and solids, to- 
gether with the indications and limitations of each, 
will first be presented. This will be followed by con- 
sideration of the roentgen anatomy and physiology. 
Study of pathological states will embrace the diag- 
nosis and differential diagnosis of congenital, inflam- 
matory, traumatic, functional, and neoplastic con- 
ditions of the organ. 
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COURSE: 217 
Room: 402 Period: W-2 


A. O. HAMPTON, M.D., Boston, Mass. 


Iodized Oil Myelography in the Diagnosis of 
the Prolapsed Intervertebral Disc 


This course will deal chiefly with the diagnosis of 
ruptured intervertebral discs. The technique of 
examination, the sources of error and the mechanism 
of the filling defects produced by these lesions will be 
illustrated. Comparisons will be made between 10- 
dized oil myelography and air myelography in the 
diagnosis of ruptured discs. 


COURSE: 218 
Room: 401 Period: F-2 


PAUL C. HODGES, M.D., Chicago, Ill. 


Further Developments in Roentgen Pelvimetry 
and Fetometry with Special Reference to 
Orthometric Reproduction 


The indications for roentgen pelvimetry and fetom- 
etry, the technique of making the measurements, 
and the application of the measurements to clinical 
obstetrics will be considered.. Models, specimens, 
charts and roentgenograms will be demonstrated. 
Opportunity will be given for questions and discus- 
sion. 





COURSE: 219 
Room: 409 Period: F-2 


B. R. KIRKLIN, M.D., Rochester, Minn. 


Roentgenologic Appraisal of Results Following 
Operations on the Stomach and Duodenum 


When surgical operations have been performed on 
the stomach and duodenum, roentgenologic examina- 
tion is often solicited to determine whether satis- 
factory results have been obtained, or whether the 
original disease has recurred, or whether new compli- 
cations have developed. Manifestly this field of 
diagnosis is difficult, for surgical techniques vary 
considerably both from choice and from necessity. 
Nevertheless, examination with the roentgen ray is 
the most readily available and most reliable method 
of exhibiting and appraising postoperative condi- 
tions. Accordingly, in this course of instruction the 
following subjects will be discussed in detail: 

Preliminary information that should be given the 
roentgenologist—character of operation, disease for 
which it was performed, time that has elapsed since 
operation. 

Technique of examination. Differences between 
early and late results. Satisfactory results from the 
various operations including gastrojejunostomy, 
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Billroth I, Billroth II, Polya, Roux, total gastrec- 
tomy, sleeve resection, local resection, pyloroplasty, 
gastroduodenostomy, entero-enterostomy. 

Operations that appear roentgenologically to be 
most satisfactory in their mechanical and functional 
results. 

Unsatisfactory results from operation. Compli- 
cating lesions including gastrojejunal ulcer, gastro- 
jejunitis, gastro-jejuno-colic fistula and recurring 
ulcer. 


COURSE: 220 
Room: 403 Period: W-3 


KARL KORNBLUM, M.D., Philadelphia, Pa. 
Tumors about the Sella Turcica 


The roentgen examination of the head with special 
reference to the sella turcica, emphasizing particu- 
larly the need of careful roentgenographic technique. 
The anatomy of the region of the sella turcica will be 
given and attention directed to the cardinal changes 
produced by tumors in its vicinity. The characteris- 
tic deformities occurring in the intrasellar, suprasel- 
lar and parasellar tumors and neoplasms arising in 
the sphenoid sinus will be considered. 


COURSE: 221 
Room: 406 Period: Th-2 


A. S. MACMILLAN, M.D., Boston, Mass. 


Roentgen Examination of the Accessory 
Nasal Sinuses 


The technique of examination of the patient for 
suspected sinus disease will be considered. Particular 
stress will be placed upon four positions which the 
instructor considers the irreducible minimum in the 
examination of the sinuses. 

Acute and chronic sinusitis, the sinus involvement 
in allergy and in malignant disease as well as the 
cause of exophthalmus in sinus involvement. 

There is a great deal of discussion among otolaryn- 
gologists as to the value of the roentgen ray as an 
aid in the diagnosis. At attempt will be made to talk 
about the practical points in interpretation. 


COURSE: 222 
Room: 406 Period: F-3 


А. S. MACMILLAN, M.D., Boston, Mass. 
Roentgen Examination of the Mastoids 


The technique of the examination of the patient 
for mastoid involvement in acute infections of the 
middle ear will be considered. Demonstrations of the 
various positions for the examination of the petrous 
pyramid in the search for involvement of this area 
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as a complication of infection and invasions by new 
growths of the base of the skull nd nasopharfnx. 
He will consider the róle played by the roentgen 
ray in the determining of the optimum time for 
operation, the limitations of this type of examination 
and the need for the roentgenologist to acquaint 
himself with the problems of the surgeon. 


COURSE: 223 
Room: 414 Period: Th-2 


B. H. NICHOLS, M.D., Cleveland, Ohio 
Diagnosis of Renal Tumors 


This instruction course will consist of a classifica- 
tion of renal tumors with a discussion of many of 
their clinical features which might lead to the 
supposition of the presence of such a lesion. There 
will also be presented the characteristic roentgen 
findings in the various types of tumors, together with 
lesions simulating renal tumors, with their differ- 
ential diagnosis. 





COURSE: 224 
Room: 408 Period: Th-2 


CARLETON B. PEIRCE, M.D., 
Montreal, Canada 


Bronchographic Technique with Demonstration of 
the Anatomy and Pathologic Changes of 
the Bronchial Tree 


The preparation of the patient for bronchography, 
the apparatus used and the various techniques for 
instillation of iodized oils will be demonstrated and 
discussed brieflv. 

Major emphasis will be placed on the demonstra- 
tion of the topography of the normal bronchial tree, 
the localization and diagnosis of pathologic changes 
of the trachea and bronchi. 





COURSE: 225 
Room: 406 Period: W-3 


JOHN W. PIERSON, M.D., Baltimore, Md. 
Bone Changes in Lymphoblastomata 


The roentgenological study of the skeletal mani- 
festations of the lymphoblastomata is of interest 
because the bone changes assume so many and such 
varied forms. In some cases gross deformities of 
bone are produced, while in others the changes are 
so minimal that they are extremely difficult to de- 
tect. 

This great variety of changes renders the differ- 
ential diagnosis exceedingly difficult, because many 
other conditions are imitated. A review of the 
pathological background offers a logical explanation 
for the changes depicted by roentgen examination. 
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The gross changes are easy to demonstrate but 
signs of early involvement of the bones are extremely 
difficult to detect. Success in the demonstration of 
minimal changes can only be obtained by painstak- 
ing efforts in which a very precise technique is 
employed. Such a technique will be discussed and 
its results demonstrated. 





COURSE: 226 
Room: 403 Period: F-2 


LEO G. RIGLER, M.D., Minneapolis, Minn. 


Roentgen Diagnosis of Pleural Effusions 


The anatomy, physiology and physical character- 
istics of the pleura and pleural space will be re- 
viewed. The importance of these factors in the 
roentgen consideration of pleural collections will be 
emphasized. Early diagnosis and differential diag- 
nosis of fluids in the pleural cavity, free and encap- 
sulated, will be reviewed. The differential findings 
exhibited by exudates and transudates and encap- 
sulated collections will be demonstrated. Roentgeno- 
logic findings in pneumothorax and its complicated 
aspects such as adhesions, encapsulations, fluid and 
mediastinal hernia will be detailed. The technique of 
the roentgenoscopic and roentgenographic examina- 
tion of the pleural cavity for disease will be con- 
sidered. 


COURSE: 227 


Room: 403 Period: F-3 
SAMUEL A. ROBINS, M.D., Boston, Mass. 
Utero-salpingography 


This course concerns itself with the roentgen 
examination of the uterus and tubes by means of 
opaque media. The subject will be discussed under 
the following headings: (1) history; (2) apparatus 
and technique; (3) opaque media; (4) indications; 
(5) normal morphology; (6) physiologic variations; 
(7) pathologic variations; (8) pregnancy; (д) tumors 
(fibroids, polypi, malignancy); (10) inflammatory 
changes of the tubes; (11) tubal pregnancy; (12) 
sterility; (13) post-therapeutic changes in the uterus; 
(14) contraindications; (15) dangers. 

Lantern slides of various physiologic and patho- 
logic conditions of the uterus and tubes will be shown 
to evaluate this method of examination. 





COURSE: 228 
Room: 405 Period: W-3 
L. R. SANTE, M.D., St. Louis, Mo. 
Bronchial Occlusion 


Tracheal obstruction 
Roentgen manifestations and causes 
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Complete b-onchial obstruction resulting in atelec- 
tasis: massive type from obstruction of main stem 
bronchus: lobar form from occlusion of larger 
bronchial branches; lobular form resulting from 
occulusior of smaller bronchial subdivisions. 

The casses and conditions which give rise to 
these various types of bronchial occlusion; their 
associatior with other conditions and diseases 
such as aspiration of foreign body, trauma, pul- 
monary tuberculosis, bronchogenic tumor, post- 
operative nhibition, general debility, weakness, 
etc. 

Incomplete bronchial occlusion resulting in obstruc- 
tive emph-sema: massive involvement of entire 
lung (Marzes' sign), smaller bronchial subdivi- 
sions, brorchiectasis and  pseudobronchiectasis 
from partia bronchial obstruction by foreign body 
of long sojcurn and from bronchogenic tumor. 


COURSE: 229 
Room: 407 Periods: W-3; F-3 
RICHARD &CHATZKI, M.D., Boston, Mass. 


Roerrgen Diagnosis of Gastritis 


Over-emphasis and marked criticism characterize 
the present at itude towards roentgen diagnosis of 
gastritis. This -ourse tries to evaluate critically our 
knowledge at tais time. Its emphasis is laid upon the 
practically important features connected with the 
diagnosis and cifferential diagnosis of gastritis, and 
not on theoreti-al considerations. The reasons why, 
in spite of the progress of gastroscopy, gastritis is 
still a problem for everyday roentgenology will be 
illustrated. 

The round t:ble discussion will include the fol- 
lowing questions: 

General principle and technique of the gastric 
relief demonstra-ion; roentgen findings in some types 
of gastritis; criti-al discussion of the possibilities and 
limitations in regard to roentgenological diagnosis of 
gastritis; differer tial diagnosis. 


COURSE: 230 
Room: 410 Period: Th-2 


W. H. STEV ART, M.D., New York City 
FRANK HUBER, M.D., New York City 


Lesions of the Lower Esophagus and Cardiac 
Por-ion of the Stomach 


A discussion œ the recognition and differential 
diagnosis of lesiens of the lower esophagus and 
cardiac portion of the stomach. 

Carcinoma, div-rticula, cardiospasm, peptic ulcer, 
varices, diaphragmatic hernia, congenitally short 
esophagus, as wel as carcinoma and diverticula of 
the cardiac portios of the stomach will be discussed 
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and illustrated. In addition to the examples showing 
characteristic involvement, films will be shown of 
atypical lesions offering unusual diagnostic difficul- 
ties. 

'The presentation will include an outline of the 
positions and technique necessary to obtain diag- 
nostic films as well as some discussion of therapeutic 
procedures. 


COURSE: 231 


Room: 414 Period: W-2 
M. S. STROCK, D.M.D., Boston, Mass. 


Analysis of Dental Roentgenograms as an Aid in 
the Recognition of Systemic Disease 


"This seminar will correlate dental findings as seen 
in the regular dental film with systemic disease, 
particularly with disorders of the calcium and 
phosphorus metabolism. An effort will be made to 
show from dental films the everyday pathology as 
well as some of those diseases which, though rare, 
manifest themselves in the mouth. Particular atten- 
tion will be given to hyperparathyroidism and hypo- 
parathyroidism and their oral manifestations. The 
need for accurate dental findings will be pointed out, 
yet an attempt will be made to keep the description 
of findings sufficiently brief to be of value in the 
hospital. 


COURSE: 232 
Room: 400 Periods: W-3; F-3 


PAUL C. SWENSON, M.D., New York City 


Neoplasms of the Small Intestine 


The incidence and character of the various benign 
and malignant neoplasms of the small intestine, in- 
cluding those of the duodenum, will be discussed. 
'The roentgenologic manifestations of these lesions 
will be presented, and the technique of examination, 
including the use of the Miller-Abbott tube, will be 
described 1n detail. 


COURSE: 233 


Room: 407 Period: F-2 
KURT H. THOMA, D.M.D., Boston, Mass. 


Changes in the Jaws caused by Skeletal 
Diseases and Tumors 


The roentgen and pathologic findings of various 
lesions of the jaw will be shown, and the clinical 
findings will be described. The proper roentgen 
method for lesions located in various parts will be 
discussed. The following diseases will be considered: 

1. Fractures of the jaws. 

2. Diseases of the mandibular joint. 

3. Skeletal diseases: cretinism, acromegaly, hy- 
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perparathyroidism, osteitis deformans, Schiller- 
Christian’s disease, osteoselerosis fragils gen- 
eralisata. 

4. Localized diseases: oxycephaly, leontiasis 
ossea, atrophy, hemiatrophy, osteomyelitis, 
irradiation osteomyelitis, syphilis. ` 

5. Cysts of the jaws: facial cleft cysts, incisive 
canal cysts, odontogenic cysts, traumatic cysts. 

6. Odontogenic tumors: adamantinomoblastoma, 
odontoma, cementoma. 

7. Osteogenic tumors: exostosis (torus palatinus), 
osteoma, chondroma, myxoma, osteogenic 
sarcoma. 

8. Central tumors of non-odontogenic and non- 
osteogenic origin: fibroma and fibrosarcoma, 
angioma, Ewing's tumor, multiple myeloma, 
primary carcinoma, and tumors metastatic to 
the Jaws. 


COURSE: 234 
Room: 406 Period: F-2 


EDWARD C. VOGT, M.D., New Bedford, Mass. 
GEORGE M. WYATT, M.D., Boston, Mass. 


Chest and Heart Diseases in Infants 
and Children 


We arbitrarily divide our patients into two age 
periods, namely, infants from birth to two years, 
and children from two years to twelve, because there 
is a certain age incidence in the diseases encountered. 
Also because certain diseases, such as tuberculosis, 
are less easily differentiated in early years of life. 
Diseases of congenital origin are more likely en- 
countered in the infant. This is particularly true of 
heart disease. Using lantern slide illustrations we will 
discuss with as much detail as our time permits the 
different disease conditions, primary and secondary, 
congenital and acquired, that affect the heart, lungs, 
pleura, mediastinum and thorax. 


COURSE: 235 
Room: 407 Periods: T-2; W-2 


W. WALTER WASSON, M.D., 
Denver, Colorado 


The Nasal Accessory Sinuses of Infants 


This presentation has to do particularly with aera- 
tion of the nasal accessory sinuses of infants after 
delivery. This clearing process is a definite physio- 
logical one and has many variations. Improper clear- 
ing soon becomes a pathologic condition and a basis 
for future sinus infections. These sinus infections 
definitely influence the entire respiratory tract. 
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COURSE: 236 
Room: 406 ~ Period: W-2 
HARRY M. WEBER, M.D., Rochester, Minn. 


Lesions of the Colon Frequently and 
Easily Overlooked 


Advanced pathologic processes occurring in the 
large intestine usually produce relatively marked 
morphologic changes in the part of the intestine af- 
fected, and so are discovered without great difficulty 
at roentgenologic examination. Certain clinically 
important lesions, however, never become large, or 
produce alarming symptoms even when small, or 
are encountered so early in their development that 
very obvious morphologic changes have not as yet 
taken place, and thus are easily overlooked at roent- 
genologic examination. This discussion will be 
limited to the roentgenologic diagnosis of small neo- 
plastic lesions of the large intestine, and to those 
roentgenologically recognizable changes which sig- 
nify the earliest manifestations of certain important 
non-neoplastic lesions of this division of the ali- 
mentary tract. The conduct of the roentgenologic 
examination of the large intestine will be reviewed 
briefly, and advantages and limitations of the vari- 
ous diagnostic procedures currently used in this 
field will be discussed in considerable detail. 





SINGLE PERIOD COURSES 


THERAPEUTIC RADIOLOGY 


COURSE: 301 
Room: 410 Period: T-2 


ARTHUR U. DESJARDINS, M.D., 
Rochester, Minn. 


Lymphoblastoma (Hodgkin's Disease, 
Lymphosarcoma and Leukemia) 


Prominent clinical features cf Hodgkin's disease 
and lymphosarcoma; presenting symptoms and their 
relative importance; involvement of mediastinal 
nodes; involvement of retroperitoneal nodes; in- 
volvement of other nodes; extranodular infiltration; 
involvement of skin; great variation in complica- 
tions; pathology; condition of the blood; treatment 
in relation to anatomic distribution of the disease 
and of its complications; quantity and quality of 
rays; variations in radiosensitiveness and reasons 
therefor; effect on the blood cells; repetition of treat- 
ment and factors which should govern it; prognosis; 
factors governing survival. 
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COURSE: 302 
Room: 410 Periods: W-3; F-3 


RICHARD DRESSER, M.D., Boston, Mass. 
Roentgen and Radium Therapy 


This course will be prefaced by a brief résumé in 
simple term: of the physical principles of radiation. 
The effect cf voltage, filtration, distance, etc., in 
roentgen-ray production will be discussed. The rela- 
tive merits o various methods of radium application 
will be taken up. 

The radiobgical management and end-results in 
the more common types of malignant disease will 
be discussed. Special attention will be given to can- 
cer of the sk n, lip, mouth, larynx, breast, uterus, 
bladder, and »rostate. 

The advan ages and limitations of roentgen rays 
produced at voltages greater than 200,000 will be 
given brief coasideration. 


COURSE: 303 
Room: 405 Period: T-2 


E. C. ERNST, M.D., St. Louis, Mo. 


Practical Concepts of Radiation Treatment of 
Carcinoma of the Cervix Uteri 


The practice! irradiation management of carci- 
noma of the cervix will be discussed both from the 
standpoint of the institutional tumor clinic and the 
private office р ocedure. Although realizing that the 
radiation treatment standards continue to remain 
somewhat in a state of flux and that individualiza- 
tion in the appkcation of roentgen rays and radium 
is a most essential consideration, nevertheless certain 
fundamental coacepts in our routine procedures are 
most helpful in the management of cancer of the 
cervix. These ard many other practical therapeutic 
considerations, racluding external roentgen therapy, 
intracavity radiem and roentgen methods of treat- 
ment and the dosage measurement problems, will be 
discussed and illastrated. 





COURSE: 304 
Room: 413 Period: F-3 


G. FAILLA, D.Sc., New York City 


Some Asoects of Radiosensitivity 


Variation of radiosensitivity with cell type, stage 
of development, e~c. 

Influence of circulation on cell reaction to radia- 
tion in accordance with author's theory of the bi- 
ological action of onizing radiations. Experimental 
findings tending tc support theory. 

Relative radioseasitivity of normal and pathologi- 
cal tissues most inportant factor in radiation ther- 
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apy. Ways in which radiosensitivity ratio may be 
improved. Possible influence of wave length on this 
ratio. ° 

Applications to some practical problems. 





COURSE: 305 
Room: 413 Period: F-2 


ROBERT E. FRICKE, M.D., Rochester, Minn. 


Radiation Therapy for Carcinoma of the 
Rectum 


Carcinoma of the rectum presents many problems 
not encountered in malignant disease elsewhere in 
the body. In early stages it is best handled surgically. 
However, very few rectal lesions are diagnosed in 
an early stage. Radiation therapy has a major rôle 
in this disease in close conjunction with surgical 
measures. For the past several years between 100 
and 200 patients with carcinoma of the rectum have 
received radium therapy each year at the Mayo 
Clinic, some postoperatively, a few preoperatively, 
and the majority with advanced inoperable lesions 
were treated with palliation in mind. Results of 
treatment have been definitely encouraging. Roent- 
gen therapy has been helpful in selected cases. 

Newer methods of radiation treatment will be de- 
scribed. The microscopic grade of the cancer, its 
location, the presence or absence of metastasis and 
the general condition of the patient all have an im- 
portant bearing on the selecting of the type of treat- 
ment. Topical or contact therapy and interstitial 
treatment with needles or seeds will be described. 
The advantages and disadvantages of colostomy will 
be mentioned. Results of treatment will be given 
and a discussion of the value of the palliation offered 
by treatment in inoperable cases. At the present time 
radiation therapy has a major rôle in the palliative 
treatment of extensive inoperable lesions; in the 
future I believe preoperative therapy will prove even 
more successful and applicable in the management of 
these serious conditions. 


COURSE: 306 
Room: 414 Period: F-2 


OTTO GLASSER, Ph.D., Cleveland, Ohio 
U. V. PORTMANN, M.D., Cleveland, Ohio 


Dosage Measurements with the Thimble 
Chamber in Practice 


The historical development of thimble chamber 
dosimeters, their calibration in roentgens, the meas- 
urement of quantity and quality, depth dose and 
back-scattering in phantoms will be discussed. The 
difference between the thimble chamber dosimeters 
and other types of dosimeters will be discussed. 
Likewise, the clinical applications of the thimble 
chamber will be discussed. 
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COURSE: 307 


Room: 412 > Period: T-2 
GEORGE W. GRIER, M.D., Pittsburgh, Pa. 


Treatment of Superficial Malignant Neoplasms 


A general outline of the technique which the au- 
thor has used for treatment of superficial malignant 
neoplasms since the advent of the Coolidge tube will 
first be given. 

Variations in technique for lesions in different 
locations and different types of involvement will be 
discussed. Also, variations which are necessary in 
different types of malignant disease. 

The actual application of masks and special ap- 
plicators which may be necessary in difficult loca- 
tions will be demonstrated. 

Lesions of the lip and mouth will be included. 

Abstracts of actual case histories with illustrative 
lantern slides will be presented for each type of le- 
sion described. 


COURSE: 308 
Room: 408 Period: F-2 


ARTHUR U. DESJARDINS, M.D., 
Rochester, Minn. 


Roentgen Treatment of Inflammatory Conditions 


This instructor will discuss the roentgen treatment 
of the following conditions: furunculosis, carbuncle, 
granuloma, erysipelas, gas bacillus infection, mas- 
toiditis, sinusitis, osteomyelitis, some fungus infec- 
tions, various localized types of cellulitis, infected 
rhinophyma, bronchiectasis, etc. The dosage and 
technique will be discussed in detail. 


COURSE: 309 
Room: 408 Period: W-2 


H. DABNEY KERR, M.D., Iowa City, Iowa 


Roentgen Irradiation of Deep Pelvic Malignant 
Tumors, Particularly Carcinoma of the Cervix 


Although standardized methods of treatment are 
valuable, it is important to know what is actually 
being delivered to the lesion, and the response, if 
we are to make any real advance in our irradiation of 
pelvic neoplasms. This will be a discussion of the 
method used in the treatment mainly of carcinoma 
of the cervix at the University of Iowa. Where pos- 
sible this consists of the use of nine portals about the 
pelvis and, in addition, either radium or transvaginal 
roentgen irradiation according to the method advo- 
cated by Merritt and by Erskine. The question of 
doses delivered to the parametrial extensions and the 
primary lesion will be discussed in relation to daily 
dosage division and cumulative dose. An attempt 
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will also be made to correlate delivered dose with 
clinical result. А 


COURSE: 310 
Коот: 412 Periods: W-3; F-3 
MAURICE LENZ, M.D., New York, N. Y. 


Roentgen Therapy of Cancer of the Larynx 
and Pharynx 


Roentgen therapy of cancer of the larynx and 
pharynx is influenced by the clinical character, 
anatomical extent and location, accessibility, inva- 
sion of cartilage or bone, infection, ability of the pa- 
tient to tolerate radiotherapy, and inherent radio- 
sensitivity of the tumor. Technique of treatment 
also has an important bearing upon prognosis. 

All the patients with cancer of the larynx and 
pharynx treated in the Radiotherapy Departments 
of Presbyterian Hospital and Montefiore Hospital, 
New York City, between 1926 and 1939 (approxi- 
mately 250 cases) have been analyzed in an effort 
to clarify the relative importance of the factors just 
mentioned. This analysis, together with data in the 
literature, forms the basis of this informal discussion. 
It is hoped that a free interchange of views on details 
of the problem will take place between lecturer and 
audience during the course, 


COURSE: 311 
Room: 414 Periods: W-3; F-3 
T. LEUCUTIA, M.D., Detroit, Mich. 


Radiation Therapy of Bone Tumors 


(1) Osteogenic sarcoma. Radiation therapy is 
used in association with surgery in pre- or postopera- 
tive form in all types, except the pure osteolytic 
type, in which it is used alone. In the inoperable 
group, irradiation produces definite symptomatic 
relief. The five year survival for the entire series 
amounts to 17 per cent. 

(2) Giant cell tumor. Here radiation therapy is 
the method of choice. There are two requisites: (а) 
irradiation must be carried out with gradually de- 
creasing doses for nearly two years, and (4) a limited 
use of the affected bone must be made so as to pre- 
vent marked demineralization from disuse. The final 
results are, with few exceptions, good. 

(3) Ewing’s tumor. In the very early cases, radia- 
tion therapy may lead to occasional five year sur- 
vival; in the others, only palliation is obtained, al- 
though the immediate response is often striking. 

(4) Multiple myeloma. Radiation therapy leads 
to limited symptomatic relief, but no cure is possible. 

(5) In the group of benign tumors, radiation ther- 
apy is of definite value in chondroma, myxoma, 
hemangioma, cystic conditions, etc. 
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The detailed procedure is presented in the various 
groups and the technique of irradiation illustrated. 
Final statistical data are included. 





COURSE: 312 
Room: 410 Period: F-2 


CHARLES L. MARTIN, M.D., Dallas, Texas 


Complete Care of Cancer of Mouth and Lip 
Including Cervical Metastases with 
Irradiation Alone 


A plan for the complete radiological care of all 
stages of cancer of the mouth and lip will be de- 
scribed. Although both radium and roentgen rays 
are used, the equipment is relatively inexpensive and 
the time of treatment is short. Much emphasis will 
be placed on the intensive irradiation of metastatic 
cervical glands, using a combined roentgen-ray and 
interstitial radium technique which has yielded 
some very promising results. Detailed descriptions 
of the procedure used in a number of actual cases 
have been prepared for presentation. 


COURSE: 313 
Room: 405 Periods: Th-2; F-2 


E. A. MERRITT, M.D., Washington, D. C. 


Technique of Treatment of Cancer of the 
Cervix and Results Therefrom 


This presentation is intended neither as a lecture 
nor as an instruction course; however, it embraces a 
complete description of a technique covering the 
radiation treatment of all stages of carcinoma of the 
cervix uteri. 

The advantages of roentgen over radium therapy 
will be emphasized and a method of treating the 
cancerous cervix through specially designed specula 
will be described. 

Hospitalization of the patient is rarely necessary, 
infection is reduced to a minimum; anesthetics and 
surgical trauma of the cervix completely avoided; 
severe roentgen sickness and undue skin reactions 
almost completely controlled. 

It provides the radiologist with a standardized 
technique which will facilitate future statistical 
comparisons, and divorces therapy of cancer of the 
cervix from all of the unnecessary and expensive 
surgical procedures and dangers associated with the 
use of radium. 

Lantern slides, a wax model, and specula em- 
ployed will serve to clearly demonstrate the method 
in actual operation. 

Results covering a three year period will be stated. 
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COURSE: 314 
Room: 412 Period: F-2 


WILLIAM S. NEWCOMET, M.D., 
Philadelphia, Pa. 


Radium Therapy of Hemangiomata 


Early methods used in the treatment of hemangio- 
mata. 

'The application of roentgen and radium radiation, 
the differences between them. 

Varieties of hemangiomata from the standpoint 
of the pathologist, dermatologist, surgeon and 
radiologist. 

Possibility of malignant degeneration in those 
treated by irradiation and those of unknown origin, 
in youth and adult life. 

Spontaneous ulceration and ulceration occurring 
during treatment. Other complications, local lack of 
growth, dermatitis local and general, telangiectasis 
and lack of function of affected part. 

Discussion of treatment in the young infant, child 
and adult. 

General review of groups and individual cases; 
with emphasis upon unusual bone changes observed 
in different types. 

Results observed immediately after treatment and 
ten to twenty years later. 


COURSE: 315 
Room: 405 Periods: W-2; F-3 


G. E. PFAHLER, M.D., Philadelphia, Pa. 


Radiation Treatment of Cancer of the Breast 


'The technique for the treatment of cancer of the 
breast cannot be standardized. The treatment will be 
demonstrated for cancer of the breast in various 
stages, including positioning of patient for treat- 
ment. 

There will also be a demonstration of some of the 
cases treated primarily and completely by irradia- 
tion, also preoperative and postoperative irradiation, 
including the management of recurrences. 


COURSE: 316 
Room: 414 Period: T-2 


U. V. PORTMANN, M.D., Cleveland, Ohio 
The Thyroid Gland, Its Anomalies and Diseases 


The embryology, anatomy and physiology of the 
thyroid gland will be discussed in relationship to the 
etiology and treatment of pathological conditions 
such as anomalies, diseases attributed to dysfunction 
and neoplasms. 


Society Proceedings, Correspondence and News Items 


M&y, 1940 
: . 


COURSE: 317 


Room: 402 Period: Th-2 
DOUGLAS QUICK, New York City 


Treatment of Metastatic Cervical Nodes frpm 
Primary Epidermoid Carcinoma of the 
Upper Mucous Membrane Tract 


The problem will be considered under the follow- 
ing headings: 

1. General considerations leading up to the pres- 
ent plan. 
External irradiation, its place, and technical 
manner of delivery. 
3. Surgical dissection of the neck. 
4. Interstitial irradiation, preferential method, 
and technique. 
Palliative therapy. 
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COURSE: 318 
Room: 408 Period: W-3 


EDITH H. QUIMBY, M.S., New York City 


Artificial Atomic Disintegration 


This course will be essentially a general descrip- 
tive outline of methods of producing atomic dis- 
integration, and of the products thus obtained. 
Neutrons and artificially radioactive substances will 
be discussed in some detail. Brief mention will be 
made of various biological and clinical uses to which 
these materials have been put, up to the present time. 


COURSE: 319 
Room: 410 Period: W-2 


GORDON E. RICHARDS, M.D., 
Toronto, Canada 


The Treatment of Carcinoma of the Tongue 
and Buccal Mucosa 


'The material for this course is based on a careful 
study of approximately 200 cases of carcinoma of the 
tongue in which the primary lesion has been treated 
by irradiation. The irradiation procedures have in- 
cluded radium in a variety of forms from weak seeds 
to teleradium therapy with a 4 gram radium bomb, 
and roentgen therapy at all voltages from the Chaoul 
method to 4oo kv. therapy. Complications have 
been treated both by irradiation and by combina- 
tions of surgery and radiotherapy. The cases are 
thoroughly worked up and certain decisions have 
been reached which have been agreed to by surgical 
consultants. The results in this series of cases are 
distinctly encouraging and I think we are in a posi- 
tion to make quite definite statements on most of the 
important problems which arise in treating carci- 
noma of the tongue. 


VoL. 43 No. 5 
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The group of cases of carcinoma of the buccal 
mucosa is smaller.. These cases have also been care- 
fully worked up and here, likewise, we have reached 
conclusions which are encouraging Me are somewhat 
at variance with present day teaching regarding this 
disease. 





COURSE: 320 
Room: 413 Period: T-2 


K. W. STENSTROM, Ph.D., 
Minneapolis, Minn. 


Characteristic Roentgen Radiation 
and Absorption 


1. Introduction: 
Wave length of roentgen rays. Spectrometric 
analysis of a roentgen-ray beam. Graphic 
representation of the continuous spectrum. 
Consideration of photons, quanta. The 
atomic structure. 

. Characteristic radiation produced in the target 

of the roentgen tube. 

3. Groups of spectral lines from tungsten, K, L, 
M lines. 

4. Characteristic radiations from the different 

elements and their correlation with atomic num- 

bers. 

Absorption of roentgen rays by atoms. 

Characteristic absorption. 

Characteristic radiation produced by roentgen 

rays. 

Selection of secondary filters. 
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COURSE: 321 
Room: 413 Period: Th-2 


ROBERT B. TAFT, M.D., Charleston, S. C. 


Dosage Measurement from a Clinical Standpoint 


The author proposes to describe briefly and show 
photographs of all the methods in use today for 
roentgen-ray measurement, stating the advantages 
and disadvantages of each. Illustrations should be 
obtainable from manufacturers, which will be shown 
as lantern slides. The value of the “roentgen” as a 
clinical unit will be discussed and mention of the 
proposed unit, the “duane” will be made. Pros and 
cons for the direct dosage measurement on the skin 
of the patient throughout the treatment time will be 
given. Air measurements versus skin measurements 
will be outlined and tables given for back-scattering 
at commonly used wave lengths. Half of the period 
will be taken up with the above and round table dis- 
cussion will follow. Throughout all, an earnest effort 
will be made to keep the matter within the scope of 
the clinical radiologist who has little knowledge of, or 
interest in, pure physical measurements, The author, 
having had some experience in both clinical and 
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physical work, will attempt to narrow the far-too- 
wide gap between the clinician and physicist. A 
typed summary will be available to those attending. 





COURSE: 322 
Room: 413 Period: W-2 


LAURISTON S. TAYLOR, Ph.D., 
Washington, D. C. 


The Measurement of Quantity and Quality 
of Roentgen Rays 


A general discussion, aimed at showing the neces- 
sity for roentgen-ray quantity and quality measure- 
ments, wil be presented. A brief outline of the 
fundamental principles involved in the application 
of roentgen-ray standards will be given. A few exam- 
ples of actual cases involving the application of 
physical dosage measurement will be carried 
through. Likewise the method of determining an ab- 
sorption curve will be illustrated and the information 
obtainable therefrom discussed. No discussion of 
tissue dosage or related subjects will be given. 


COURSE: 323 
Room: 412 Period: W-2 


CHARLES A. WATERS, M.D., Baltimore, Md. 


Radiation Treatment of Renal Tumors 


'The author will discuss (1) a brief differential 
diagnosis ef renal tumors as related to roentgen 
diagnosis and treatment; (2) previous statistics on 
the curability of renal tumors without the aid of pre- 
operative irradiation; (3) the immediate effects of 
radiation upon the various types of renal tumors; (4) 
the dangers, pitfalls, and contraindications of irradi- 
ation; (5) а discussion of elapsed time between the 
radiation therapy and operative removal, and (6) 
the results in preoperative irradiated cases as com- 
pared to ncn-preoperative irradiated cases. 





COURSE: 324 
Room: 407 Period: Th-2 


J. L. WEATHERWAX, M.S., Philadelphia, Pa. 
Radium Dosage 


A brief discussion of the disintegration cascade of 
radium; active deposit; differentiation of radium 
compared to radium emanation or radon; absorption 
by different filters and thicknesses of filter; half-life 
and average life of radon; types of radium applica- 
tors; interstitial irradiation; expression of dosage in 
terms of -milligram-hours, millicurie-hours; milli- 
curies-destroyed and a discussion of an attempt to 
express dosage in roentgens. 

An outline will be furnished with a bibliography. 
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COURSE: 325 
Room: 409 Periods: W-3; F-3 


. 
B. P. WIDMANN, M.D., Philadelphia, Pa. 
Radiation Therapy in Cancer of the Skin 


"Technical procedures for the radium and roentgen 
treatment of cancer of the skin will be reviewed and 
analyzed in detail. A definite predetermined plan of 
dosage has been formulated according to the esti- 
mated surface area and thickness of the lesion. Spe- 
cial emphasis will be placed on the value of low volt- 
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age roentgen rays (100-135 kv.), and a clinical 
comparison with radium will be made according to a 
great variety of patterns for single and multiple ra- 
dium tubes with different sizes of fields, filters and 
distances. Conclusions will be drawn from a large 
clinical experience with massive and fractional doses. 
Determinations of the "maximum safe dose," the 
“minimal effective dose,” the daily intensity and the 
probable best rate of administration will ^e con- 
sidered with specific recommendations aft- a rou- 
tine experience demonstrating results and skin toler- 
ance. 





CONDENSED SCHEDULE OF COURSES ON TUESDAY 


ААА –_ СС 


Code: Т-1 


1st PERIOD—2:00 to 2:50 


Code: T-1 


SL-1....Warren........ Special Lecture: Radiosensitivity of Tumors 


a a ——————————————————————————————————————————————————————————— 


_———————-—-—-—— 


2nd PERIOD—3:00 to 4:15 


Code: T-2 


Therapeutic Radiology and 
Sequential Courses 











Code: T-2 
Diagnostic Roentgenology 
- | Examination and Diagnosis of | A—Murphy 
203—Bishop Lesions of Temporomandib- =: 
ular Joint 
56 Gace Roentgenologic Diagnosis of 


Cancer of the Colon 





NU | Diagnosis and Treatment of 
—Christie | puit : 
209—C Bronchiectasis 


Normal Encephalogram and 





213==руке Ventriculogram 
Bronchographic Diagnosis of 
215—Farifias Primary Bronchogenic Car- 


cinoma 





216—Farrell 


| Roentgen Diagnosis of Le- 
sions of the Esophagus 





Nasal Accessory Sinuses of 


235—Wasson | Infants 


| Bone Tumor Conference 





301—Desjardins | Lymphoblastoma 





| Radiation Treatment of Can- 
cer of the Cervix 


303—Ernest 








Treatment of Superficial 


307 = Gier Malignant Neoplasms 


316—Portmann 





| The Thyroid Gland 





Characteristic Roentgen Ra- 
diation and Absorption 


320—Stenstrom 





| aaa 
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P “CONDENSED SCHEDULE OF COURSES ON WEDNESDAY 
е 
Code: W-1 1st PERIOD—2 :00 to 2:50 Code: W-1 
SÉ-2... Schnelle. ....... Special Lecture: Roentgen Rays in Veterinary Medicine 
Code: W-2 2nd PERIOD—3:00 to 4:15 Code: W-2 
Therapeutic Radiology and 
Diagnostic Roentgenology Sequential Courses 
205—Butler Fractures from their Medico- A—Murphy | Вопе Tumor Conference А 
legal Standpoint реа : 
= "n Am ds : Roentgen Treatment of Deep 
Diagnosis and Treatment of 309—5 е | Pelvic Neoplasms 
209—Christie В ere XS u ект. +. 
ronchiectasis a я A 
mu | | Radiation Treatment of Can- 
я 315—Pfahler 
Pneumo-encephalographic cer of the Breast 
214—Dyke imo-en тар _ _ l 
Diagnosis of Brain Tumors = RS Я 
= peers _ x Treatment of Carcinoma of 
Iodized Oil Myelography in| 319—Richards the Tongue and Buccal 
217—Hampton Diagnosis of Protruded In- Mucosa 
= пелени Dise Е Measurement of Quantity 
Analysis of Dental Roentgen- | 322—Taylor and Quality of Roentgen 
231—Strock ograms as Aid in Recogniz- Rays 
ing Sy i iseas == IEEE eae ee Se — 
ing Systemic Disease Radiation Treatment of Re- 
Nasal Accessory Sinuses of ED Water nal Tumors 
235—Wasson EAT y > 5 _ н : 
Infants 
| Lesions of the Colon Easi ly | 
САИ ере: and Frequently Overlooked 














Code: W-3 3rd PERIOD—4 :30 to 5:45 Code: W-3 
Therapeutic Radiology and 
Diagnostic Roentgenology Miscellaneous Courses 
202—Archer Chest Findings in "Country Roentgen | Film | Character- 
| Bogart Diseases” m _| 102—Henny Pieds я | of 
. “ агг H уер y 
212—Doub The Intervertebral Disc PE SANE VPE а 





220—Kornblum 


Tumors about the Sella Tur- 














302—Dresser 


Solutions 


Roentgen and Radium Ther- 














cica Ару 
225—Pierson ris = їп Lympho- Забава Roentgen Therapy in Cancer 
ef гош Е _ of the Larynx and Pharynx 
228—Srnte | с а | 311—Leucutia а in Tumors 
jas- о 
229—Schatzki i Diagnosis of Ga | cc REN 
o avc. ЭЕ 318—Quimby i Atomic Disintegra- 
232—Swenson purus o e oma! In-]  — uM aps u І 
= Ее 325=Widmann Radiation Therapy in Cancer 








of the Skin 
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CONDENSED SCHEDULE OF COURSES ON THURSDAY ` 


1st РЕВІОР —2 :00 to 2:50 Code: Th-1 
Special Lecture: Leukemia 
Code: Th-2 2nd PERIOD—3 :00 to 4:15 Code: Th-2 


Therapeutic Radiology, Miscellaneous 
Diagnostic Roentgenology and Sequential Courses 








Differential Diagnosis of Skel-| A—Murphy Bone Tumor Conference 


204—Bromer etal Changes in Diseases of R logist in Industrial 
Children oentgenologist 1n industria 


101—George Medicine. Roentgenologist 
211—Cole Pneumoconiosis as an Expert Witness 

















Pneumo-encephalographic Technique of Treatment of 
Diagnosis of Brain Tumors} 313—Merritt Cancer of Cervix and Re- 


т a ee eer Tee ults Therefr 
Roentgen Examination of the à dra 


Accessory Nasal Sinuses : Radiation Treatment of Neck 
317-—Quick Metastasis 


214—Dyke . 


22 1—Macmillan 


223—Nichols Diagnosis of Renal Tumors 


Bronchographic Demonstra- | 321—Taft 
224—Peirce tion of Anatomy and Pa- 
thology of Bronchial Tree 


Dosage Measurement from a 
Clinical Standpoint 


324—Weatherwax | Radium Dosage 








Lesions of Lower Esophagus 
and Cardiac Portion of 
Stomach 


230—Stewart 
' Huber 
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CONDENSED SCHEDULE OF COURSES ON FRIDAY 
I 


1st PERIOD—2 :00 to 2:50 


Code: F-1 


SL-4....Albright.........Special Lecture: Osteoporosis 


2nd PERIOD—3:00 to 4:15 


Diagnostic Roentgenology 





208—Chamberlain 


Technique and Interpretation 
of Oxygen Myelography 





2 10—Codman 
Blackett 


The Shoulder 





218—P. C. Hodges 


219—Kirklin 


Roentgen Pelvimetry and 
Fetometry; | Orthometric 
Reproduction 


305—Fricke 


306—Glasser 
Portmann 


308—Desjardins 





Stomach and Duodenum after 
Operation: Roentgenologic 
Findings 





226—Rigler 


Roentgen Diagnosis of Pleu- 
ral Effusions 





233—Thoma 


Vogt 
234—W yatt 


Diseases and Tumors of the 
Jaw 








dren 


The Heart and Lungs in Chil- - 


312—Martin 


313—Merritt 


314—Newcomet 


3rd PERIOD—4:30 to 5:45 











Code: F-3 
Diagnostic Roentgenology 
T EN TER Roentgen Manifestations in 
Osteomyelitis 
Differential Diagnosis of Skel- 
204—Bromer etal Changes in Diseases of 
Children 
206—Carty Soft Tissue Roentgenography 
353— Macmillan Roentgen Examination of the 


227—Robins 


Mastoids 





Utero-salpingography 





229—Schatzki 





232—Swenson 





Roentgen Diagnosis of Gas- 
tritis 





Neoplasms of the Small In- 





testine 


Code: F-2 


Therapeutic Radiology 


Radiation Therapy in Car- 
cinoma of the Rectum 


| Dosage Measurements with 
Thimble Chamber: Practi- 
| cal Applications 


| Roentgen Treatment of In- 
flammatory Conditions 





Radiation Treatment of Can- 
cer of Lip and Mouth, in- 
cluding Cervical Metastasis 


| Technique of Treatment of 
| Cancer of Cervix and Re- 
sults Therefrom 


Radium Therapy of Hem- 
| angiomata 


i 





Code: F-3 


Therapeutic Radiology 


302—Dresser 
304—Failla 
310—Lenz 


311—Leucutia 


315—Pfahler 


Roentgen and Radium Ther- 
apy 








| Some Aspects of Radiosen- 
sitivity 





Roentgen Therapy in Cancer 
of the Larynx and Pharynx 


| Radiation Therapy in Tu- 


| mors of Bone 





Radiation Treatment of Can- 
cer of the Breast 





325—Widmann 


Radiation Therapy in Cancer 
of the Skin 
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AMERICAN RADIUM SOCIETY 


The Twenty-fifth Annual Meeting of 
the American Radium Society will be held 
in New York City at the Hotel Waldorf 
Astoria on Monday and Tuesday, June 10 
and 11, 1940. The following is the program 
which has been arranged: 


PROGRAM 
Monday, June 10, 1940 


Morning Session (Empire Room) 


8:30 a.M. Executive Session 
9:00 A.M. Scientific Session 

1. Presidential Address. Lawrence A. Pome- 
roy, M.D., Cleveland, Ohio 

2. The Need for Clinical Classification of 
Cancer. Peter A. Nelson, M.D., Chi- 
cago, and Herbert E. Schmitz, М.Р, 
Chicago (by invitation). 

3. Treatment of Large Subcutaneous Heman- 
giomas with Removable Platinum Im- 
plants. Milton Friedman, M.D., New 
York City. 

4. The Radium Treatment of Angiomas. 
Frank E. Simpson, M.D., and J. Ernest 
Breed, M.D., Chicago. 

<. Pulmonary Lesions in the Lymphomas. 
Lloyd F. Craver, M.D., New York City. 

Discussion: James Ewing, M.D., and 
Ernst A. Pohle, M.D. 


Intermission, 10 minutes 


6. The Treatment of Leukoplakia Buccalis 
and Related Lesions with the Sex Hor- 
mones. Ira T. Nathanson, M.D., and 
David G. Weisberger, M.D., Boston (by 
invitation). 

. Carcinoma of the Penis. Louis H. Jorstad, 
M D., St. Louis, Missouri (Бу invita- 
tion). 

8. The Treatment of Cancer of the Rectum. 
George S. Sharp, M.D., Pasadena, Cali- 
fornia. 

Discussion: C. P. Rhodes, M.D , Archie 
L. Dean, M.D., and George E. 
Binkley, M.D. 


~J 


Monday, June 10, 1940 
Afternoon Session (Empire Room) 


2:00 P.M. Executive Session 
2:20 P.M. Scientific Session 
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Chairman, Frederick W. O’Brien, 
M.D., Boston’ . 


9. The Treatment of Cervical Metastatic 
Cancer. Hayes E. Martin, M.D., New 
York City. 5 

то. Complications Following Irradiation of 
Breast Cancer. Joseph Н. Farrow, M.D., 
New York City (by invitation). 

11. Irradiation Pulmonary Fibrosis. Bernard 
P. Widmann, M.D., Philadelphia. 

Discussion: Charles L. Martin, M.D., 
Frank E. Adair, M.D., and Harrict 
C. McIntosh, M.D. 


Intermission, 20 minutes 


4:00 р.м. Janeway Lecture 
The Specification of Dosage in Radium 
Therapy. Edith H. Quimby, M.A. Me- 
morial Hospital, New York City. 


Monday Evening, June 10, 1940 
Annual Dinner 


Hotel Waldorf Astoria—Sert Room 
Reception and Apéritifs at Seven 
Dinner at Eight 
Remarks by the President 
Presentation of The Janeway Medal to 
Edith H. Quimby, M.A. 


Music—Dancing 


Tuesday, June 11, 1940 
Morning Session (Empire Room) 


Q 


8:30 A.M. Executive Session 
9:00 A.M. Scientific Session 


Chairman, Hayes E. Martin, M.D., 
New York City 

12. The Surgery of Post-irradiation Necrosis. 
Ernest M. Daland, M.D., Boston (by 
invitation). 

13. Cancer of the Stomach in the Young. 
Gordon P. McNeer, M.D., New York 
City (by invitation). 

14. Failures in Radiotherapy for Uterine 
Bleeding and Fibromyomata. James A. 
Corscaden, M.D., New York City. 

15. Comments on the Treatment and Sequelae 
of Carcinoma of the Uterus. Elizabeth 
Newcomer, M.D., Denver, Colorado (by 
invitation). 

Discussion: Douglas Finch, M.D., 
George T. Pack, M.D., and Louis E. 
Phaneuf, M.D. 
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Intermission, Io minutes 


16. Carcinoma of the Uterine Cervix Treated 
with 400 kv. Roentgen Rays and Ra- 
dium. John T. Murphy, M.D., and C. К. 

» Hufford, M.D., Toledo, Ohio. 

17. Analysis of 700 Cases of Carcinoma of the 
Cervix. Harold G. F. Edwards, M.D., 
Shreveport, Louisiana. 

18. The Salvage in Vulvar and Cervical Cancer 
with Lymph Node Metastasis. Fred J. 
Taussig, M.D., St. Louis, Missouri. 

19. Carcinoma of the Cervix Uteri in Child- 
hood and Adolescence. A Review of the 
Literature and Report of an Additional 
Case of a Girl Aged Thirteen Years. 
Harry H. Bowing, M.D., and J. A. L. 
McCullough, M.D., Rochester, Min- 
nesota. 

Discussion: Maurice Lenz, M.D., Wil- 
liam P. Healy, M.D., and A. N. 
Arneson, M.D. 


Tuesday, June 11, 1940 
Afternoon Session 


2:00 p.M. Executive Session 
2:20 p.m. Scientific Session 


Chairman, Eugene T. Leddy, M.D., 
Rochester, Minnesota 


20. The Progress of Radium since its Earliest 
Therapeutic Availability. Albert Soiland, 
M.D., Los Angeles, California. 

21. Radium Beam Therapy. Ira I. Kaplan, 
M.D., New York City. 

22. 'The Experimental Modification of the Sen- 
sitivity of Yeast to Roentgen Rays. 
Robert S. Anderson, Ph.D., New York 
City. 

23. The Influence of Radiation and Hiberna- 
tion on Growth Behavior of Mouse 
Neoplasms. Henry J. Ullmann, M.D., 
Fritz Bishop, and Louisa Long, Santa 
Barbara, California. 

Discussion: Max Cutler, M.D., A. W. 
Oughterson, M.D., and Fred W. 
Stewart, M.D. 

24. Some Considerations Regarding. Induced 
Radioactivity. G. N. Glascoe, New York 
City (by invitation). : 

25. The Significance of Specific Ionization in 
the Biological Action of Various Radia- 
tions. Raymond E. Zirkle, Bryn Mawr, 
Pennsylvania (by invitation). 

26. Protection of Personnel against 


Wide 


Society Proceedings, Correspondence and News Items 


773 


Therapy Beams of Roentgen and Gamma 
Rays. T. R. Folsom and B. Focht, New 
York Gy. 
Discussion: G. Failla, Edith H. 
Quimby and Lauriston S. Taylor. 
Final Adjournment 


BULLETIN OF THE INTER-SOCIETY 
COMMITTEE FOR RADIOLOGY 


The following letter written by Dr. 
Thomas A. Groover* to the secretary of 
the Inter-Society Committee for Radi- 
ology is of such universal interest that Dr. 
Groover’s permission to publish it has 
been secured. 

The views of other readers on the topic 
of hospital relationships will be welcome. 
The members of the Inter-Society Com- 
mittee would appreciate receiving com- 
ments from members who feel they have 
something to add to a consideration of the 
problem. The letter follows: 

My dear Cahal: 

Many thanks for your letter of December 
20th reminding me of a promise to you and Ed 
Chamberlain to set down some of the thoughts 
which I expressed at our recent conference in 
Atlanta regarding the Physician-Hospital rela- 
tionship problem in which radiologists are 
particularly interested. 

Before attempting to do so first let me say 
that I think you rightly assume it to be at least 
part of your function as Executive Secretary of 
the American College of Radiology to help in- 
terpret the specialty to the public and to groups 
of physicians organized along lines similar to 
the one you represent. You rightly also regard 
it as your responsibility to interpret to the 
medical profession the concepts of the man 
in the street. To discharge such obligations is a 
whale of a job. It is one that invites sniping 
from all sides and requires a superabundance 
of imperturbability to carry on with it. Prob- 
ably all of us are opportunists in varying de- 
gree and for that reason the gospel of a practi- 
cal idealism which you are presumed to preach 
makes yours a most discouraging task. Now, 
I am about to lay on your doorstep another 
idea to interpret. 

It is chock full of dynamite but I believe it is 


* [t is with regret that we announce the death of Dr. Groover, 
which occurred on April 20, 1940.—Ed. 
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fundamental to a reasonable understanding of 
the Physician-Hospital problem. 

I think that the problem itself bas been in the 
making for some time but is only just beginning 
to assume a recognizable form. It is born of the 
rapid institutionalization of medicine in recent 
years which still continues at an unabated 
pace. It should be remembered that the hos- 
pital was originally an institution only for the 
indigent and was commonly an annex of the 
alms house and prison. Under such circum- 
stances it was natural for the doctor to expect 
others to furnish the necessary shop, tools and 
assistants to enable him to function in the hos- 
pital, particularly in view of the fact that his 
own indispensable service was rendered gra- 
tuitously. In those days those who were eco- 
nomically competent never thought of patron- 
izing the hospital as patients. Later on when 
their prejudice against doing so was broken 
down and they began to patronize hospitals as 
patients, the hospitals continued to furnish the 
doctor, without charge to him, a shop in which 
to work; the tools of his trade; and a corps of 
professional and technical assistants. Prior to 
this time the doctor had furnished these items 
himself in caring for the economically compe- 
tent. Obviously this circumstance places the 
doctor in a very vulnerable position with re- 
spect to his control of hospital policies. As 
hospitals continue to occupy an increasingly 
dominant position in the medical field, concur- 
rently with an increasing institutionalization of 
medicine, the doctors' influence in controlling 
their policies may reasonably be expected to 
dwindle proportionately. As a corollary of the 
latter statement it is logical to conclude that 
the "fee for service" system of medical practice 
will decrease, and the "wage for service" sys- 
tem will increase. I think that this trend is 
now apparent in many departments of medi- 
cine—obviously so in radiology—and I believe 
that many adherents of the fee for service sys- 
tem in all departments of medicine will be 
drawn into the opposing group and still larger 
numbers will quite naturally grow up in it. 

To state the problem in a somewhat different 
way I envision the hospitals as representing the 
capitalists of medicine, and would regard it as 
passing strange if they do not more and more 
adopt the capitalistic technique. By the latter 
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I mean*more particularly that increasing pres- 
sure will be exerted to hire professional help 
just as they do nonprofessional. Certainly the 
present differential in the doctor’s favor will in 
one way or another be wiped out. 

Assuming now that a large segment of the 
medical profession recognizes and views ad- 
versely the trend I have tried to indicate, it 
may well be asked what, if anything, can they 
do to modify it. To such I would have them 
remember that it is their prerogative to operate 
their own shop. In other words they can form a 
competing capitalistic group. There is abun- 
dant evidence to indicate that this is not an 
altogether fantastic idea or impractical task. 
If undertaken seriously it may well have a far 
reaching and salutary effect both for the medi- 
cal profession and the public. 

In the above brief commentary on the 
Physician-Hospital problem I trust that you 
will particularly note that it is not tinged with 
partisanship or special pleading. I have pur- 
posely refrained from even mentioning many 
highly important issues and implications which 
the basic theme suggests, feeling that to do so 
might obscure rather than clarify the latter. 
I would be glad to discuss some of the former 
with you when the opportunity offers. 

Sincerely yours, 
(Signed) Thos. A. Groover 
CKY RADIOLOGICAL 
SOCIETY 


The Annual Meeting of the Kentucky 
Radiological Society was held at the Brown 
Hotel, Louisville, Kentucky on Sunday, 
April 21, 1940. The meeting convened at 
11:20 A.M. with Dr. D. B. Harding, Presi- 
dent, presiding. Following the business ses- 
sion luncheon was served. After the 
luncheon Dr. Howard P. Doub, of De- 
troit, Michigan, addressed the Society on 
the subject of "Childhood Tuberculosis.” 
His presentation was illustrated by numer- 
ous lantern slides. Following Dr. Doub’s 
address cases illustrated by lantern slides 
were reported by members of the Society 
and were discussed by those present. The 
meeting adjourned at 5:30 P.M. 


KENTUC 
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Roenrcen DiaGNosis or THE EXTREMITIES 
AND Spine. (Ann. Roentgenol., Vol. XVII.) 
By Albert B. Ferguson, M.D., Director of 
Roentgenology, New York Orthopaedic Hos- 
pital; Instructor in Orthopaedic Surgery, 
College of Physicians and Surgeons, Colum- 
bia University. Cloth. Price, $12.00. Pp. 435, 
with 513 illustrations. New York: Paul B. 
Hoeber, Inc., 1939. 


This latest addition to the Annals of Roent- 
genology presents the subject of skeletal 
roentgenology in the precise, organized fashion 
so characteristic of this author's teaching 
methods. The book is addressed to the medical 
profession at large and therefore attempts to 
justify the roentgenologic manifestations of 
skeletal disease on the basis of purely objec- 
tive evidence which can be appreciated and 
understood by any careful observer. 

No attempt has been made to treat separate 
disease entities exhaustively from all points of 
view; instead the text deals in an extremely 
orderly fashion with various appearances of 
bone and cartilage in health and disease. The 
introduction sets the pace of the entire volume 
by introducing the highly definitive roentgeno- 
logic nomenclature developed and employed 
by the author which is rigidly followed through- 
out the text. The reader may find in this lexicon 
of terms many which are not in common and 
widely accepted usage. He may disagree with 
the author's belief that neoplasia, lues, and non- 
specific inflammatory disease, for example, 
produce individually characteristic degrees of 
bone density which can be recognized as such 
by the roentgenologist with any considerable 
degree of accuracy. It must be admitted, how- 
ever, that the specific terminology employed is 
preferable to haphazard, wordy description. 
Never are descriptive terms used loosely or am- 
biguously; definitions provided at the outset 
are never violated. 

This book is not one to be read lightly, for 
both in the matter of content and arrange- 
ment it requires the full and undivided atten- 
tion of the reader. The specialized roentgeno- 
graphic nomenclature mentioned above ap- 
pears, wherever it occurs, in bold face type to 
arrest one's attention. Illustrative material 


is so profuse that repeated interruptions of con- 
tinuity in the text are unavoidable, and clinical 
information about each case whose roentgeno- 
grams have been reproduced is cataloged at the 
end of each chapter and rendered accessible by 
means of reference numerals. These numerous 
annotations prevent brisk, casual reading. 

Both the author and the publisher are to be 
complimented on the general excellence of this 
book. Because so many illustrations have been 
employed, it has obviously been necessary to 
limit the size of individual cuts which renders 
it somewhat difficult to quickly recognize the 
exact location of bones illustrated. For those 
who prefer to observe roentgenograms in the 
form of original negatives, these printed posi- 
tives require mental transposition. Here again, 
however, uniformity and consistency have been 
the rule and in general the reproductions are 
of excellent quality. Virtually every phase of 
skeletal roentgenology has been richly and ad- 
vantageously illustrated. Practitioners and stu- 
dents alike will find in Ferguson's contribution 
an excellent reference work. 

FRED JENNER HODGES 


Cancer HANDBOOK or THE Tumor CLINIC, 
SraNronp University ScHooL or MEDI- 
cINE. Edited by Eric Liljencrantz, M.D., 
Chief of Tumor Clinic, Stanford University 
School of Medicine; Consultant in Neoplas- 
tic Disease, United States Naval Hospital, 
Mare Island, and United States Marine 
Hospital, San Francisco. Cloth. Price, $3.00. 
Pp. 114, with so illustrations. Stanford Uni- 
versity, California: Stanford University 
Press, 1939. 

This book is a revision of the syllabus on the 
diagnosis and treatment of malignant tumors 
originally published at the Stanford University 
School of Medicine in 1937. It presents the 
methods of diagnosis and treatment of malig- 
nant neoplasms currently in use in the Tumor 
Clinic of that institution. The first twenty-four 
pages deal with general considerations, and 
here the up-to-date character of its summaries 
is evidenced by the inclusion of extra-chromo- 
somal factors among the intrinsic causes of 
cancer, by brief discussion of the more im- 
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portant chemical carcinogens and by reference 
to the new-growths known to be induced by 
viruses. It is stated emphatically that whatever 
the theoretical dangers of biopsy may be, far 
more serious are the dangers of attempting 
radical treatment or of declaring the prognosis 
hopeless without tissue proof. Properly per- 

formed biopsy is less dangerous than is rough 
handling or massage by patient or physician. 
The principles of radiation therapy receive pro- 
portionally fuller exposition than do the other 
topics in this section and the Amstutz diagram 
illustrating the range and relationship of elec- 
tromagnetic waves is reproduced. Chapters on 
cancer of the skin, eye and lip, oropharynx and 
neck, gastrointestinal tract, lung, breast, fe- 
male generative tract, genitourinary tract, on 
leukemias and lymphoblastomas, on tumors of 
the central nervous system and on bone tumors 
follow. A bibliography with selected references 
arranged by chapter headings and a complete 
index are provided. For each common form of 
malignant disease there is a brief discussion of 
methods of diagnosis and of treatment. Natur- 
ally enough, not every reader will be in full 
accord with all of the methods of treatment ad- 
vised, for there is still considerable diversity of 
opinion among competent authorities. Yet the 
methods given are those which have proved 
to be most useful in a cancer clinic in which 
the combined judgment of a group of specialists 
is utilized. As such, these recommendations 
must receive thoughtful consideration. More- 
over, they represent very fully the prevailing 
methods in other active cancer clinics. This 
book will prove very useful to the postgraduate 
student in the field of neoplasia and to the 
general practitioner. Upon the latter it places 
the chief responsibility for the fate of the can- 


cerous patient. Руа 
| C. V. WELLER 


Tumors or THE SKIN, BENIGN AND Matic- 
nant. By Joseph Jordan Eller, M.D., At- 
tending Dermatologist, City Hospital, New 
York City; Consulting Dermatologist, French 
Hospital and Broad Street Hospital, New 
York City; Unity Hospital, Brooklyn 
Morristown Memorial Hospital, Monmouth 
Memorial Hospital, Norwalk General Hos- 
pital, etc. Cloth. Price, $10.00. Pp. 607, 
with 401 illustrations. Philadelphia: Lea & 
Febiger, 1939. 


Concise descriptions of the many tumors 
found in the skin illustrated with many good 


Book Reviews 


МАЎ, 1940 
" . 
photographs and photomicrographs are pre- 
sented in this volume. Histológical studiés of 
the relatively unimportant benign tumors in- 
cluded in the first section of the book are par- 
ticularly valuable because they are not found 
in most texts. In a chapter entitled, “Nevi and 
Other Developmental Disturbances of the 
Skin," an attempt is made to unscramble a 
large group of poorly understood conditions 
known by a variety of names which are rather 
mystifying to the uninitiated. 

A discussion of the etiology of tumors seems 
rather inadequate since no mention is made of 
the voluminous work recently published deal- 
ing with the carcinogenic properties of coal-tar 
derivatives and estrogenic substances. 

Precancerous lesions are described in some 
detail and 250 pages are devoted to malignant 
new growths, including malignant melanomas, 
sarcomas, lymphomas and carcinomas peculiar 
to the epithelium covering the various portions 
of the body and its orifices. The author should 
be highly commended for the chapter on ther- 
apy because, so far as the reviewer is aware, he 
is the first American dermatologist to boldly 
advocate adequate doses of radiation for cancer 
of the skin since Pusey published his original 
book about thirty years ago. The treatment of 
a number of actual cases is illustrated with 
charts and in most instances efficient plans 
for treating the lesions with roentgen rays, 
radium, coagulation, or surgery are outlined. 
The proper use of only one method is ad- 
vocated in each instance, rather than the old 
dermatological practice of combining several 
procedures in a half-hearted manner. 

Although the care of small carcinomas 15 
well covered, a section dealing with the use of 
high voltage roentgen rays and interstitial 
radium sources in the treatment of large car- 
cinomas and metastatic lymph nodes should be 
added to the next edition. A statistical study 
of the results obtained with different methods 
in the author's large material would also be of 
great interest. 

For the sake of completeness a chapter on 
the simple principles of cutaneous surgery and 
plastic repair is included and a short appendix 
contains practical and reliable data on radia- 
tion physics and dosage. The bibliography is 
ample, and the cooperation of a series of out- 
standing pathologists, surgeons, radiologists 
and dermatologists accounts for the unusual 
comprehensiveness of this very excellent book. 
CHARLES L. Martin 
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Tue Comparative VALUES or Cuest Roent- 
3ENOGRAMS MADE ON FILM AND ON PAPER 
FOR INpusrRIAL Surveys. By Air Hygiene 
Foundation of America, Inc. Medical Series, 
Bulletin No. 11. Paper. Price, $2.00. Pp. 20, 

' with charts and illustrations. Pittsburgh, Pa., 

1939. 

In 1938, the Air Hygiene Foundation re- 
quested the University of Pennsylvania to 
make a study of available roentgenologic meth- 
ods for examination of the chest of large groups 
of employees with special reference to the 
primary importance of diagnostic accuracy, of 
time consumed in such examinations and cost 
involved in the equipment and photographic 
medium used. The study was directed by Dr. 
E. P. Pendergrass of the Department of Ra- 
diology of the Hospital of the University of 
Pennsylvania and technical aspects were de- 
veloped by the staff of the Moore School 
X-ray Laboratory comprising Professor Charles 
Weyl, Dr. S. Reid Warren, Jr., and Mr. Dallett 
B. O'Neill. Forty-nine roentgenologists ex- 
amined test roentgenograms and recorded their 
opinions in special questionnaires. 

Two methods of examination were studied 
from the standpoints mentioned above: (1) the 
use of 14X17 inch roentgen film, and (2) the 
use of sensitized paper. The object of the study 
was to attempt to answer the question, "What 
are the comparative values of single roentgeno- 
grams on film and paper?" 

The report consists of twenty pages and six 
large charts with several additional tables 
within the text. The material is divided into the 
following sections: 


(1) The physical characteristics of roent- 
genograms on film and paper. (2) Preliminary 
experimental procedures. (3) Roentgenographic 
exposure techniques. (4) Test roentgenograms 
and questionnaires. (5) Physical data of test 
roentgenograms. (6) Roentgenologists’ com- 
ments on test roentgenograms. (7) Conclusions. 

Condenser discharge apparatus was used for 
both film and paper exposures. Comments of 
the roentgenologists who examined the roent- 
genograms are given in considerable detail and 
the description of the preliminary experimental 
procedures and techniques employed indicates 
painstaking effort to arrive at correct con- 
clusions. 

The authors conclude that their 
demonstrate two points: 


results 


1. The paper roentgenograms produced in 
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the tests were of better quality than those pro- 
duced by other methods heretofore used in 
survey worke 

2. Many roentgenologists learn easily and 
quickly the technique of viewing paper roent- 
genograms even though they may formerly 
have been unfamiliar with the use of this roent- 
genographic medium. 

They admit that some time will be required 
to set up methods whereby paper roentgeno- 
grams may be routinely made in accordance 
with the technical procedures described in their 
report. They believe, however, that it 1s possi- 
ble to devise and put into effect such technical 
methods ultimately as routine procedures. In 
view of the fact that no evidence was produced 
in their study to show that paper roentgeno- 
grams are in any way superior to those on film 
from the diagnostic standpoint, they feel it is 
best in the long run to devise a method of mak- 
ing roentgenograms on film quickly and at low 
cost. If a large group of employees is to be ex- 
amined and a part of the examination is a sin- 
gle roentgenogram of each employee, then 
it is less expensive and less time-consuming to 
use paper in rolls than to use single pieces of 
film. Such a survey may be made with paper 
if the technical methods outlined in their report 
are used or if other methods are used which 
produce equal or better results. 

This report is well worth careful considera- 
tion by all roentgenologists. For those whose 
practice includes surveys of industrial plants, 
schools, colleges, etc., it is an indispensable 
addition to their book shelves. 

R. S. BRoMER 


A TEXTBOOK or SURGERY. By John Homans, 
M.D., Clinical Professor of Surgery. Com- 
piled from lectures and other writings of 
members of the Surgical Department of the 
Harvard Medical School. Fifth Edition. 
Cloth. Price, $8.00. Pp. 1272, with 530 illus- 
trations. Springfield, Illinois: Charles C 
Thomas, 1940. 


The fifth edition of this popular textbook of 
surgery has been extensively revised, if that is 
the term, with the complete replacement of out- 
worn observations and procedures by the newer 
discoveries and advances in surgery. Every sec- 
tion of the book has been subjected to this 
process and there is included now in this edi- 
tion the surgical advances that have occurred 
since the printing of the fourth edition. The 
pagination has remained unchanged and con- 
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sequently the book remains the same size, the 
new sections having replaced outworn items. 
It is in essence a rewriting of the werk so that it 
retains its freshness and the charming personal 
style of the author. This edition, like the others, 
is an excellent example of the printer’s and 
book-binder’s art and it can be highly recom- 
mended to the student of surgery, especially to 
the one in medical school, as the book is after all 
written for him, and still continues to fulfill this 
function admirably. 
FREDERICK A. COLLER 
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А Text-Book or X-Ray Diagnosis. By Brit- 
ish Authors. In three volumes. Volume III. 
Edited. by S. Cochrane Shanks, M.D., 
M.R.C.P., F.F.R., Honorary Director, X-Ray 
Diagnostic Department, University College 
Hospital; Radiologist, the Prince of Wales’s 
General Hospital, etc., Peter Kerley, M.D., 
M.R.C.P., F.F.R., D.M.R.E., Physician to 
the X-Ray Department, Westminster Hos- 
pital; Radiologist, Royal Chest Hospital, etc., 
and E. W. Twining, M.R.C.S., M.R.C.P., 
F.F.R., D.M.R.E., Radiologist, Royal In- 
firmary, Manchester; Radiologist, Christie 
Hospital; Later Hunterian Professor, Royal 
College of Surgeons; Lecturer in Radiology, 
University of Manchester, etc. Cloth. Price, 
£3.3.0. Pp. 800, with 710 illustrations. Lon- 
don: H. K. Lewis & Co., Ltd., 1939. 


THE 1939 YEAR Book or Rapriorocv. Diagno- 
sis: Edited by Charles A. Waters, M.D., As- 
sociate in Roentgenology, Johns Hopkins 
University; Assistant Visiting Roentgenolo- 
gist, Johns Hopkins Hospital, and Whitmer 
B. Firor, M.D., Associate Editor, Assistant 
in Roentgenology, Johns Hopkins Univer- 
sity; Assistant in Roentgenology, Johns Hop- 
kins Hospital. Therapeutics: Edited by Ira I. 
Kaplan, B.Sc., M.D., Director, Division of 
Cancer, Department of Hospitals, City of 
New York; Clinical Professor of Surgery, 
New York University Medical College; Di- 
rector, Radiation Therapy Department, Belle- 
vue Hospital, New York City, etc. Cloth. 
Price, 34.50. Pp. 528, with 509 illustrations. 
Chicago: The Year Book Publishers, Inc., 
1939. 

Tue Hosprrat Care or NEvnosunGicAL PA- 
rieNts, By Wallace B. Hamby, M.D., F.A.- 
C.S., Associate Professor of Neurology and 


Books Received 


Maw, 1940 


e 
Instructor in Surgery (Neurological Surgery), 
University of Buffalo Schoel of Medieine, 
Buffalo. Cloth. Price, $2.00. Pp. 118. Spring- 
field, Illinois: Charles C Thomas, 1940. 


THe HYPOTHALAMUS AND CENTRAL LEVELS OF 
Auronomic Function. Proceedings of the 
Association December 20 and 21, 1939, New 
York. (Research Publications, Association 
for Research in Nervous and Mental Disease, 
Vol. XX.) Editorial Board: John F. Fulton, 
M.D., Chairman, S. Walter Ranson, M.D., 
and Angus M. Frantz, M.D. Cloth. Price, 
$10.00. Pp. 980, with 319 illustrations and 35 
tables. Baltimore: Williams & Wilkins Co., 
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A METHOD FOR THE PREPARATION 
OF RADON OINTMENT 


By LESTER J. PERLMAN 


CHICAGO, ILLINOIS 


N A RECENTLY published paper Uhl- 
mann has again called attention to the 
value of radon ointment in the treatment 
of irradiation injuries. Eidinow has de- 





ric. 1. The apparatus tilted for evacuation; the 
water bath is removed to show the vaseline level. 


scribed its use in other skin conditions. 
Radon ointment is a physical mixture or 
solution of a minute quantity of gaseous 
radon in vaseline. Ashort time after its prep- 
aration, this mixture also contains small 


but important equilibrium quantities of the 
radioactive decay products of radon. The 
method given below was devised for the 
routine preparation of such a radon oint- 
ment. 

The radon used is the "residual fraction” 
obtained in the preparation of radon im- 
plants after the method of Failla and 
Duane. It is contained at 5 to $ atmos- 
pheric pressure in glass capillary tubes less 
than 1 mm. in diameter and 20 to 5o mm. 
long. 

The apparatus used is shown in Figure 1 
and is constructed of an ordinary heavy- 
walled “Pyrex” filter flask with an addi- 
tional sidearm (4) sealed at the bottom 
angle of the flask and curving upward. The 
upper sidearm (B-C) bears in series two 
“Pyrex” stopcocks (B) and (C) of 2 mm. 
bore, while the other sidearm (.7) carries 
one stopcock (,7) of 4 mm. bore. Two sets 
of apparatus are used, one of 125 cc. capac- 
ity for the preparation of 2 oz. (60 cc.) of 
ointment, and one ef 250 cc. capacity, for 
the preparation of 4 oz. of ointment. In 
use-the flask is supported in a hot water 
bath (not shown in the figure) on a ring- 
stand by means of a burette clamp having 
a universal Joint. 

With stopcocks (В) and (C) in the open 
position the radon tube is placed in side- 
arm (B-C) and with a thin applicator stick 
is moved into position within the bore of 
stopcock (B). A trace of stopcock grease 
serves to maintain this position during 
subsequent manipulation of the apparatus. 
Stopcock (C) is then closed. 

'The vaseline, melted in its original con- 
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tainer in the water bath, is poured into the 
flask, and the flask is sealed with a one- 
holed rubber stopper bearing a thermom- 
eter. The apparatus is then tilted until 
sidearm (4) is brought above the level of 
the 1. juid vaseline, and the flask is lowered 
into the water bath, leaving the stop- 
cocks above the water. A rubber tube 
from a vacuum pump is connected to the 
sidearm (7), and, with the water bath at 
close to boiling, the flask is slowly evacu- 
ated through stopcock (4), until the froth- 
ing of the vaseline is in large measure 
ended. The vacuum so obtained later facili- 
tates the rapid diffusion of the radon 
through the apparatus. Stopcock (4) is 
closed, the rubber tubing removed, and the 
flask returned to upright position in the 
water bath. 

Now stopcock (B) is turned through 
180°, breaking the radon tube and per- 
mitting the radon to diffuse into the flask. 
The burner is removed from under the 
water bath, and the burette clamp is dis- 
connected from the ringstand. A rotary 
motion of the flask, still in the water bath, 
imparts a swirling agitation to the vaseline, 
speeding the dissolving of the radon. The 
whole is permitted to cool slowly with 
intermittent agitation for about twenty 
minutes, until the thermometer reads 5o- 
55^ C. (The vaseline will not flow readily 
below about 50° C.) 

Stopcock (C) is gently opened, admit- 
ting air to the flask, the apparatus is re- 
moved from the water bath, and the vase- 
line is poured through sidearm (4) into a 
screw-capped jar which is immediately 
capped tightly. Care must be taken to 
close stopcocks (4) and (C) before all the 
vaseline has drained from sidearm (.4). 
This traps most of the undissolved radon 
in the flask. 

` Measurements with a gamma-ray elec- 
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troscope indicate a yield of about 65 per 
cent of the original radon in the ointment. 
Measurements of unopened jars of oint- 
ment on successive days show a decrease 
of activity in accordance with the rate of 
decay of the radon (about half-destroyed 
every four days) and give no evidence of 
loss from closed jars by leakage or “еуаро- 
ration." Thus the preparation and measure- 
ment of the ointment some days before 
use Is feasible. 

The method gives consistent results over 
a wide range of radon concentrations. It 
has also been applied to the preparation 
of beeswax beta-ray plaques of low inten- 
sity such as those used in dermatology by 
Lomholt, and its use may be extended to 
the preparation of radon solutions in other 
media. The yield may be expected to vary 
with the solvent and with the temperature 
at which the process is completed. 

This method is alternative to other 
methods for the production of radioactive 
vaseline which have been published. Refer- 
ences to some of these methods are given. 
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CHAMBERLIN, GEORGE W. The roentgen anat- 
omy of the small intestine. ў. Am. M. Ass., 
Oct. 21, 1939, 773, 1537-1541. 


Roentgenologically, the small intestine is a 
highly active and dynamic organ with certain 
characteristic anatomic and physiologic fea- 
tures. The meal that the author has used is 
made of § ounces of distilled water and $ ounces 
of barium sulfate. Water is distilled to remove 
the chlorine, which may produce a disturbance 
in the roentgen appearance of the intestinal 
tract. In normal controls, the head of the meal 
reaches the cecum in from one and a half to 
three hours. The small intestine is completely 
empty in from five to six hours. The mucosal 
pattern of the small intestine shows many vari- 
ations which seem to be specific for a given set 
of physical conditions. Such a pattern is de- 
rived from the primary circular folds of Kerk- 
ring and from the secondary induced folds 
which may occur in the mucous membrane. The 
pattern of a given segment depends on its ana- 
tomic character and also on its physiologic ac- 
tivity at the time of the examination. Intra- 
abdominal hernia can be diagnosed by roentgen 
study of the small intestine. In this condition 
the coils are grouped closely and they may oc- 
cupy the right, left or midabdominal position. 
Congenital diverticula of the small intestine oc- 
cur most frequently in the duodenum. Congeni- 
tal membranes and veils attached to the duo- 
denum may produce roentgenologic appear- 
ances which cannot be differentiated from peri- 
cholecystic adhesions or duodenal ulcers. Con- 
genital defects which result in a narrowed small 
intestinal lumen or complete atresia are most 
commonly found in children. In most of the 
cases, these defects are incompatible with life. 
Meckel's diverticulum may sometimes be 
found. Whenever delayed motility occurs in the 
ileum, one should examine the intestine care- 
fully for this anomaly. Ileal stasis may result 
from a Lane’s kink. One may suspect this con- 
dition if a partial obstruction is associated with 
a kinked and somewhat fixed terminal ileam.— 
8. G. Henderson. 


Weser, Harry M. Roentgenologic manifesta- 
tions of non-neoplastic lesions of the small in- 
testine ў. Ат. M. Ass., Oct. 21, 1939, 773, 
I541—1546. 

Peptic ulcer of the duodenum and of the je- 
junum occurring after gastroenterostomy is 
omitted. Acute inflammatory processes of the 
small intestine are not included because pa- 
tients afflicted with them rarely are, and prob- 
ably never should be, submitted to roentgenolo- 
gic examination. Syphilitic and actinomycotic 
lesions of the small intestine are exceedingly 
rare. The technique used in examining the small 
intestine is described. 

Tuberculous enteritis and a nonspecific form 
of chronic enteritis of undetermined origin are 
the most common types of chronic enteritis en- 
countered in practice. The two diseases have 
many clinical, morphologic and roentgenologic 
features in common. Usually in tuberculous en- 
teritis a combination of ulceration and hyper- 
plasia is observed. As a rule, tuberculous lesions 
are distributed throughout the colon and in the 
small intestine as well, and especially in the 
ileocecal region, but there are many exceptions. 
In 1932 Crohn, Ginzburg and Oppenheimer re- 
ported a series of cases of benign, subacute or 
chronic, necrotizing and cicatrizing inflamma- 
tion of the small intestine. Macroscopically, it is 
alwaysdifficult, and usually impossible, to distin- 
guish the non-tuberculous from the tuberculous 
form. Close comparison of the roentgenologic 
appearances often shows a different roent- 
genologic “look” of the two diseases. The con- 
tours of the tuberculous intestine have typi- 
cally a rougher, more corrugated appearance 
corresponding to a more irregular, disconnected 
insemination of the ulcerohyperplastic process. 
In the non-tuberculous form of chronic enteritis 
the contours are characteristically smooth and 
the narrowing is uniform, corresponding to the 
typical diffuse, even development of the under- 
lying pathologic process. Other aids in the dif- 
ferentiation are chiefly those concerned with 
the exclusion of tuberculosis. 

Peculiar changes in the roentgenologic ap- 
pearance of the small intestine are often ob- 
served in certain states of dietary deficiency, 
especially when steatorrhea, with or without 
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diarrhea, is one of the principal clinical features. 
One of the surprising features is the marked de- 
pression of motility throughout tlfe intestinal 
tract. Peculiar segmentation of the intestinal 
loops is commonly found. Contracted segments 
are observed to alternate irregularly with di- 
lated ones. The contours of well distended seg- 
ments may be abnormally smooth at one period 
of roentgenoscopic observation, abnormally 
shaggy at another. Fantastic agglomerations of 
the opaque suspension take place. The author 
believes that the roentgenologic changes are 
plausibly explained by holding the degenerative 
changes accountable for the abnormal motility 
and for some of the bizarre intestinal patterns 
observed, while abnormal secretions are made 
responsible for the other peculiar roentgenolo- 
gic manifestations. 

Diverticula are found in the duodenum more 
frequently than in any other part of the intes- 
tine except the sigmoid colon. The most com- 
mon site of origin is near the ampulla of Vater. 
The diverticula found in the jejunum are larger, 
asa rule, than those in the duodenum, and they 
are more frequently multiple than single. Di- 
verticula are but rarely found in the ileum, and 
those not designated as Meckel's diverticula 
rarely are associated with clinical symptoms. 
Meckel's diverticulum occurs in about 2 per 
cent of the population, males predominating in 
a ratio of 2:1. It is always found somewhere in 
the first 5 feet (150 cm.) of ileum above the 
ileocecal valve. Only 8 of 20 patients reviewed 
by Pemberton and Stalker had symptoms be- 
lieved to be due to the diverticulum. Up to the 
present time Meckel's diverticula have been 
demonstrated roentgenologically on but 6 oc- 
casions at the Mayo Clinic. Meckel's divertic- 
ulum will usually be found in those coils of the 
lower part of the ileum that are situated near 
and somewhat to the right of the midline and at 
or near the level of the umbilicus. 

Of the extra-enteral non-neoplastic processes 
which extend to and involve the small intestine, 
perforating diverticulitis of the sigmoid colon 
and salpingo-oóphoritis seem to be encountered 
most frequently. If actual perforation into the 
intestinal lumen has not taken place, considera- 
ble deformity of the affected segment may be 
observed, yet as the mucosal surface is care- 
fully examined it will be noted that the mucosal 
pattern, although altered considerably by func- 
tional changes and by edema and submucous 
infiltration, will be left unbroken throughout 
the deformed segment... G. Henderson. 
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КЕРЕК, Everett D. Clinical aspects of chron- 
ic disorders of the small intestine. Y. 4m. 
M. Ass., Oct. 21, 1939, 773, 1546-1552. 


There are few symptoms which are highly 
diagnostic of disease of the small intestine. The 
almost completely fluid nature of the content of 
the small intestine makes for an "all or none" 
type of obstruction. Abdominal distress im- 
mediately after meals, flatulence and diarrhea 
are suggestive of hypermotility. Grossly inade- 
quate absorption results in large, foul, fatty 
stools, failing nutrition, calcium imbalance and 
avitaminosis. 

The general physical signs of disease of the 
small intestine are malnutrition, anemia and 
signs of vitamin deficiency. Àn important ab- 
dominal finding may be a mass. 

By far the most important single laboratory 
procedure is the roentgen examination of the 
gastrointestinal tract, but lesions of the small 
intestine are not found unless they are looked 
for. A film taken between two and three hours 
after the barium meal has much more diagnos- 
tic value than the ordinary six hour film. 

One of the commonest forms of chronic or- 
ganic disorders of the small intestine is the in- 
termittent obstruction caused by postoperative 
adhesions. Characteristically the physical ex- 
amination and the gastrointestinal roentgen 
films may be entirely negative during the inter- 
vals between attacks. Due to fear of eating be- 
cause of the resulting pain, frequent vomiting 
and diarrhea, mild states of malnutrition and 
vitamin deficiency are common, and occasion- 
ally avitaminosis develops comparable to se- 
vere pellagra. 

An annular carcinoma of the small intestine 
characteristically tends to give rise to slowly 
progressive obstruction with increasing pain, 
vomiting and loss of weight. New growths 
which are mural or polypoid in type are the 
most frequent cause of intussusception in the 
adult and are prone to cause intermittent at- 
tacks of obstruction. Meckel's diverticulum is 
another important cause of intussusception in 
young adults. In cases of bleeding from the 
lower portion of the intestine, particularly in 
children and young adults, Meckel's diverticu- 
lum should be considered, since the occurrence 
of aberrant gastric mucosa within the sac giving 
rise to peptic ulceration, hemorrhage and per- 
foration is a well known clinical entity. 

A subacute or chronic non-ulcerative inflam- 
mation of the small intestine is frequently seen. 
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From a roentgenologic point of view, chronic 
uléerative enteritis of either the small or the 
large bowel produces obliteration of normal 
outlines, loss of flexibility, shortening of loops, 
stenosis and contraction of the lumen and occa- 
sional fistula formation. Tuberculous entero- 
colitis produces changes in the ileum and prox- 
imal colon which, from a roentgenologic stand- 
point, are indistinguishable from nonspecific 
enteritis. Hyperirritability of the intestine is in- 
dicative of early ulcerative lesions in the mucosa. 
Avitaminosis may lead to secondary changes 
in the intestinal tract which are sufficiently def- 
inite to be demonstrated by roentgen study. Ir- 
regular distortions of the normal mucosal pat- 
tern, localized dilatation of the lumen and a 
tendency for the barium sulfate to form pockets 
in isolated loops are noted. Purely functional 
disorders of the small intestine are usually man- 
ifested by signs and symptoms of hypermotil- 
S. G. Henderson. 





Winters, WiLLIiAM L., and Ecan, SHERMAN. 
Incidence of hemorrhage occurring with per- 
foration in peptic ulcer. ў. din. M. Ass., Dec. 
16, 1939, 773, 2199-220 


Authors’ Summary and Conclusions. Three 
hundred and sixty-one patients with perforated 
peptic ulcer that entered Cook County Hospital 
during the years 1935-1938 inclusive were re- 
viewed to note the incidence of hemorrhage. 
Bleeding and perforation in a peptic ulcer do 
occur together. For the four years reviewed, 
bleeding was present in 1o per cent of the pa- 
tients with perforated ulcer, and bleeding and 
perforation occurred in approximately 1 per 
cent of all patients admitted with the diagnosis 
of peptic ulcer during the years 1937 and 1938. 
Approximately 60 cc. or more of blond has es- 
caped into the bowel when a patient has me- 
lena. Perforation in peptic ulcers occurred more 
often in males than in females. It occurred most 
frequently in the fourth decade, although the 


fifth decade showed almost the same number of 


cases. Bleeding and perforation occurred most 
frequently together in the sixth decade. Hemor- 
rhage that follows surgical repair of a perfora- 
tion should arouse suspicion that an ulcer situ- 
ated elsewhere in the gastrointestinal tract may 
be responsible forthe bleeding. —S.G. Henderson. 


Stone, Harvey B., and McLaxaHaN, SAMUEL. 
Surgical aspects of carcinoma of the large 
bowel. F. Am. M. Ass., Dec. 23, 1939, 773, 
2282-2288. 
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In the presence of demonstrable visceral or 
peritoneal metastases it is often justifiable, and 
indeed good judgment, to remove an operable 
obstructing lesion. In a number of cases before 
ascertaining the operability of a given tumor it 
is necessary to make a careful, discreet begin- 
ning of resection. For the inoperable low sig- 
moid or rectal growth which at the time of ex- 
ploration is not obstructing, a knuckle of sig- 
moid proximal to the growth is brought out 
through a short left McBurney incision and 
sutured to the skin. The second stage can be 
performed when necessity dictates, or may 
never need to be done at all. In the presence of 
an inoperable tumor and more especially in the 
presence of a recurrence, irradiation is often 
helpful. 

Two complications, acute obstruction and 
perforation, may require prompt operation and 
may so obscure the diagnosis as to make it clear 
only when exploration has been carried out. 
Partial intestinal obstruction represents the 
major problem to be solved before the patient 
is fit for the removal of his growth. The authors 
believe that in the majority of cases the bowel 
can be safely and satisfactorily decompressed 
and cleansed without recourse to any sort of 
enterostomy. Should it appear after a reason- 
able interval that these measures have been in- 
effective and that the patient continues to ex- 
hibit signs of partial obstruction, surgical 
drainage of a proximal segment should be car- 
ried out. Preliminary drainage of the bowel may 
also be called for with patients who are poor 
risks by reason of age or of associated diseases. 

In selecting the type of procedure for lesions 
in the colon, the principle generally adhered to 
in this series of cases has been aseptic end to end 
anastomosis following an adequate resection of 
the growth and its adjacent mesentery. 
enty-one cases of aseptic anastomosis of the 

Parker-Kerr or clamp type yielded a mortality 
of 11.2 per cent, while 19 cases of open anasto- 
mosis yielded a mortality of 26.3 per cent. Con- 
comitant decompression in the absence of pre- 
liminary drainage should be used more fre- 
quently. In the management of the solitary, 
sessile polyp of the rectum having malignant 
characteristics with no gross or microscopic in- 
vasion of the muscularis mucosae, early local 
excision is performed. The patient is then care- 
fully observed and, if there is evidence of recur- 
rence of the polyp, excision is again performed. 
In attacking rectal cancer, radical removal of 
lymphatic structures must not be compromised. 


Sev- 
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The preference throughout this series has been 
for one stage abdominoperineal resection. 
Either during or immediately folléwing a re- 
section of the large bowel, the patient should 
receive as a routine procedure a transfusion of 
blood. Other intravenous fluids should be given 
in large enough amounts to insure an adequate 
urinary output. 

Among 166 resections there were 23 deaths, 
ora mortality rate of 13.8 per cent. While only 
56 per cent of the deaths are directly attributa- 
ble to the operative procedure, the incidence of 
peritonitis is high enough to stress the impor- 
tance of an aseptic type of anastomosis and the 
desirability for more frequent employment of 
concomitant bowel drainage. —S. G. Henderson. 


Swinton, N. W., and Warren, SHIELDS. 
Polyps of the colon and rectum and their re- 
lation to malignancy. ў. Am. M. Ass., Nov. 
25, 1939, 775, 1927 1933. 

During the past ten years the treatment of 
carcinoma of the colon and rectum has been 
vastly improved. However, in reviewing a se- 
ries of 300 patients with carcinoma of the colon 
and rectum, it was discouraging to find that the 
average duration of symptoms at the time of 
resection was nine months. This was the same 
duration that was revealed by a similar study 
five vears previously. 

In this paper the authors review a series of 
156 patients with benign and malignant polyps 
of the colon and rectum who have been op- 
erated on at the Lahey Clinic during the past 
eight years. In this study the term polyp will 
include not only those pedunculated tumors 
arising from the wall of the large bowel but also 
those sessile tumors arising from mucous mem- 
brane which have no demonstrable pedicle. 
Clinically, mucosal polyps are classified as be- 
nign or malignant, single or multiple, and cases 
of multiple polyps are referred to as multiple 
polvposis. Histologically, the structure of 
polyps varies markedly. The covering epithe- 
lium ranges from the normal mucosa of the 
large intestine to irregular glands, variable in 
size and shape and lined with tall columnar 
epithelium with large, vesicular nuclei and 
prominent nucleoli frequently containing mi- 
totic figures. The mucosa of the polyp always 
merges smoothly with that of the adjacent nor- 
mal intestinal wall. The authors have found it 
possible to demonstrate histologically all stages 
in the sequence of change from normal colonic 
mucosa to actual adenocarcinoma. 
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The etiology of polyps of the colon and гес- 
tum has not been accurately established. Mc- 
Kenny obtained convincing evidence of the 
congenital nature of the cases of multiple poly- 
posis of the entire colon. In the multiple poly-, 
poid-like structures which may develop in cases 
of ulcerative colitis the mucosa is never normal, 
nor is there the usual hyperplastic change seen 
in polyps. Following healing of the acute ulcera- 
tive process these pseudopolypoid tumors have 
been known to regress and disappear. The dif- 
ferentiation between ulcerative colitis in which 
polypoid changes have taken place in the mu- 
cous membrane and multiple polyposis asso- 
ciated with blood and increased amounts of 
mucus in the stool must be recognized. The ma- 
jority of polyps of the large bowel are believed 
to be true tumors. 

The location of the polyps found in this series 
is identical with the generally recognized distri- 
bution of carcinoma in the colon and rectum. 
Seventy per cent of the polyps were visualized 
through the ro inch sigmoidoscope. The high in- 
cidence of multiple polvpoid lesions, both be- 
nign and malignant, must be recognized and 
emphasized. In this series of 156 patients the 
polypoid lesions were multiple in 35 per cent, 
and in 121 cases malignant polyps were found. 
Polypoid disease may be found at any age and 
evenly distributed among males and females. 

Polyps do not give rise to symptoms early in 
their development. As polyps become larger, 
the incidence of bleeding, mucus and rarely ob- 
structive symptoms will be more frequent. Like- 
wise the more extensive the involvement of the 
colon and rectum with polypoid disease, the 
greater the glandular development and the 
higher the incidence of bleeding and mucous 
discharges. In malignant polyps the symptoma- 
tology does not differ from that of the other 
types of malignant disease found in the large 
bowel. The importance of rectal bleeding, al- 
tered bowel function and the presence of unex- 
plained abdominal pain in the early diagnosis of 
malignant disease is emphasized. 

All patients with rectal and colon disorders 
should be examined by sigmoidoscope and by 
barium enema. The patient should be prepared 
for roentgen study by the use of castor oil and a 
cleansing enema. The use of the contrast air 
enema is helpful in localizing small organic le- 
sions in the colon. 

Microscopically, it is relatively difficult to de- 
termine the presence or absence of malignant 
change in intestinal polyps. Definite lymphatic 
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or intravascular invasion nearly alwafs means 
a chnical malignant condition. Different por- 
tions of the polyp may present entirely differ- 
ent histologic pictures. The entire polyp to- 
gether with its base must be examined micro- 
scopically for an accurate diagnosis of malig- 
nancy. The visualization and palpation of poly- 
poid structures are of the utmost importance in 
establishing their benign or malignant nature. 
Fourteen per cent of the malignant tumors of 
the colon and rectum can histologically be dem- 
onstrated to have arisen in benign mucosal 
polyps. All polyps of the colon and rectum 
should be regarded as pre-malignant lesions. 
Removal or destruction by fulguration of all 
polypoid structures in the colon and rectum is 
necessary if one is to detect early malignant 
change and prevent subsequent development of 
carcinoma in this region.—S. G. Henderson. 


GENITOURINARY SYSTEM 


ALBRIGHT, FULLER, SULKowITcH, Нікѕн W., 
and Сноте, RicHarp. Nonsurgical aspects of 
the kidney stone problem. 7. Am. M. Ass., 
Dec. 2, 1939, 773, 2049-2053. 


The approach to this entire subject is based 
on the following major premise and its corol- 
lary: 

Premise: A patient with urine of such compo- 
sition that some crystalloid precipitates out of 
it is predisposed to the formation of a stone 
composed largely of the precipitated crystalloid 
(compare cystine stone in cystinuria, uric acid 
stone in gout and calcium phosphate or calcium 
oxalate stone in hyperparathyroidism). 

Corollary: In a case in which there is a tend- 
ency for stones composed predominantly of a 
certain crystalloid to form, treatment should be 
directed to altering the composition of the 
urine in such a way that solution of the crystal- 
loid is favored. 

In addition to the foregoing propositions, 
stasis undoubtedly is a factor, while infection, 
although also a factor, probably plays its chief 
róle by changing the composition of the urine. 

There are four common types of kidney stones 
—calcium phosphate, calcium oxalate, uric acid 
and cystine. The urine should be made acid for 
calcium phosphate stones and alkaline for uric 
acid and cystine stones. With oxalate stones the 
pH of the urine is unimportant. Staghorn stones 
are nearly always composed of calcium phos- 
phate or cystine. Very suggestive of cystine 
stones is the coalescence of several small stones 
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to form a large one. The lamellar structure of 
phosphate stones is often discernible in the 
roentgenogrgm. Hyperparathyroidism usually 
causes calcium phosphate stones but occasion- 
ally calcium oxalate ones. A structure sugges- 
tive of a snowflake with spicules radiating from 
a central focus is pathognomonic of calcium 
oxalate. Failure of the stone to show in the 
roentgenogram is strong evidence in favor of 
a uric acid stone. 

The dissolution of stones is not an impossi- 
bility. By keeping the urine alkaline, a cystine 
stone in the kidney pelvis may be caused to dis- 
appear. Attempts to dissolve calcium phos- 
phate stones by keeping the urine acid have 
usually been largely unsuccessful. The stones 
may not become larger, but seldom get smaller. 
The reason for the poor results is that acid regi- 
mens increase the amounts of phosphate and 
calcium in the urine and thus tend to make it 
saturated. Attempts have been made to inject 
some "'dissolving" substance by the retrograde 
method. In one case in which there were multi- 
ple stones (believed to be calcium phosphate) in 
the urinary bladder, dissolution of the stones 
was brought about by injecting a solution of 
sodium citrate—citric acid at a pH of 4.0. This 
solution combines the effect of acids in dissolv- 
ing phosphates with a specific effect of citrate 
in dissolving calcium salts by decreasing the 
calcium ion concentration. It is possible that 
results may be obtainable in dissolving this 
type of stone even in the kidney pelvis. Recent 
incomplete studies suggest that sodium hexa- 
metaphosphate solutions may be even more ef- 
fective than citrate solutions. This substance 
will actually dissolve calcium oxalate in a test 
tube.—S. G. Henderson. 


SKELETAL SYSTEM 


Spurtina, К. GLEN, and Braprorp, F. Keiru. 
Neurologic aspects of herniated nucleus pul- 
posus at fourth and fifth lumbar interspaces. 
T. Am. M. Ass., Dec 2, 1939, 773, 2019-2022. 


On the basis of the authors' experience with a 
series of 85 low intraspinal lesions treated sur- 
gically, they present what they have found to 
be the characteristic clinical picture of herni- 
ated nucleus pulposus at the fourth and fifth 
lumbar interspaces. Neoplasm along the course 
of the sciatic nerve, rectal or pelvic disease and 
disease of the osseous structures must be ruled 
out by regional and roentgenologic examina- 
tions. 
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The relations between the fifth lumbar nerve 
and the disc between the fourth and fifth lum- 
bar vertebrae and between the firsé sacral nerve 
and the lumbosacral disc are especially impor- 
tant. The nerve roots forming the cauda equina 
are freely movable in the large lumbar canal ex- 
cept as they approach their exits, where they 
are fixed. Therefore displacement of the roots is 
possible, except near the port of exit, without 
neurologic deficit. The dural sleeve of the first 
sacral nerve separates from the thecal sac above 
the lumbosacral disc and can thus be com- 
pressed without deforming the sac. Recent 
studies indicate that there is a profuse supply 
of sensory nerve endings from the recurrent 
branches of the lumbar nerves in the annulus 
fibrosus and the posterior longitudinal ligament. 

Symptoms. The occurrence of severe, persist- 
ent sciatic pain is of greatest importance diag- 
nostically, especially if it is exaggerated by 
coughing, sneezing or straining. Points of great- 
est intensity are likely to be in the gluteal re- 
gion, the posterior aspect of the thigh, the back 
of the knee or the lateral aspect of the leg or 
ankle. In almost every case incapacitating pain 
low in the back precedes the sciatic pain by 
weeks, months or years. The pain low in the 
back is variable or intermittent and is usually 
intensified by bending or lifting. Tingling, 
prickling, cold or numb sensations occurring be- 
low the knee in the lateral aspect of the leg or 
in the foot are characteristic of herniated nu- 
cleus pulposus at the fourth or fifth lumbar in- 
terspace. 

Important clinical findings are a stiff lumbar 
spine, severe sciatic pain with a positive La- 
segue sign, hypesthesia of the foot and lateral 
aspect of the leg and diminution or absence of 
the ankle jerk. Listing to one side 1s common. 
Limitation of flexion of the lumbar spine may 
be marked. Tests of the motor power are usu- 
ally not of much aid because patients confuse 
pain on using the affected part with weakness. 
More important is diminution or absence of the 
ankle jerk, which usually occurs with hernia- 
tion at the lumbosacral disc. The sensory 
changes are most important in making the diag- 
nosis. Herniation at the fourth lumbar disc (in- 
volvement of the fifth lumbar and first sacral 
nerves) usually results in hypesthesia of the 
anterolateral aspect of the leg with inclusion of 
the great toe, while herniation at the lumbo- 
sacral disc (involvement of the first and second 
sacral nerves) gives hypesthesia of the postero- 
lateral aspect of the leg with inclusion of the 
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lateral aspect of the foot. Patients with hernia- 
tion of the nucleus pulposus at'the fourth tum- 
bar and the lumbosacral disc have in common 
pain low in the back, severe sciatic pain, and 
hypesthesia or anesthesia below the knee. True 
sciatic pain is not caused by involvement of tlle 
ligamentous structures alone. If the nucleus 
pulposus extrudes through the annulus fibrosus 
without causing nerve compression the lesion 
remains in the category of purely ligamentous 
injury. The relability of these neurologic 
symptoms and signs is attested by the fact that 
9 consecutive herniations of the nucleus pul- 
posus have been removed without confirmation 
with iodized oil or other contrast media.—S. G. 
Henderson. 


CHAMBERLAIN, W. EDWARD, and Young, Bar- 
ron R. The diagnosis of intervertebral disk 
protrusion by intraspinal injection of air; air 
myelography, 7. 4m. M. Ass., Dec. 2, 1939, 
113, 2022-2024. 

Gaseous contrast media have been used as a 
routine for the past three and one-half years 
with all patients who have had sufficient symp- 
toms and neurologic evidence to cause suspicion 
of an intraspinal lesion. Oxygen is now used be- 
cause it is absorbed faster than air and produces 
less discomfort. In an experience based on more 
than 300 spinograms, in each case in which oper- 
ation was performed the exact level of the le- 
sion determined by myelographic examination 
was verified by laminectomy. 

The technique of injection varies somewhat, 
depending on the level of the lesion. The tech- 
nique of and indications for injection at differ- 
ent levels are described. If a lesion is suspected 
below the third lumbar vertebra, with the head 
of the table lowered to an angle of from 20 to 
25 degrees using an 18 or 20 gauge spinal needle 
inserted into the subarachnoid space at the sec- 
ond lumbar interspace, spinal fluid and air are 
exchanged in § cc. quantities until air escapes 
through the needle. In case the lesion is believed 
to be above the third lumbar vertebra, the spi- 
nal needle is inserted in the third lumbar inter- 
space with the patient in a horizontal position 
and a Queckenstedt test is done. If this test 
shows a partial or complete block, from 3 to 6 
cc. of spinal fluid is carefully replaced by an 
equal amount of air and the patient is examined 
in the sitting posture. If the Queckenstedt test 
is negative, the dorsal sac can be visualized by 
replacement of spinal fluid with air by either 
lumbar or cisternal puncture. 
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Visualization of air in the spinal cánal de- 
pends on roentgenograms of good contrast and 
detail. "Overexposed" films give more informa- 
tion, so the kilovoltage is raised from 8 to 10 
above that necessary for spinal detail. The min- 
imal film requirements in the lumbar region are 
stereoscopic lateral and anteroposterior projec- 
tions. [n the upper dorsal or cervical region, it is 
advisable to take stereoscopic oblique projec- 
tions as well as the lateral ones. 

The diagnosis of a herniated disk depends in 
most cases on the indentation or encroachment 
of the limiting membrane of the subarachnoid 
space. The one exception to this is when the disk 
has produced a complete block of the canal. 
Here the inferior margin of the disk is easily de- 
marcated by the air bubble trapped under it. 
The indentation of the air column due to a her- 
niated disk is not always seen on the lateral pro- 
jections. In a number of cases the defect was 
visualized only on the anteroposterior projec- 
tions as a bilateral waist-like constriction or a 
unilateral marginal indentation. A major ad- 
vantage of air and oxygen as contrast media for 
myelographic examination is the fact that their 
use does not entail leaving unabsorbable and 
possibly irritating substances in the spinal 
canal.—S. G. Henderson. 


Camp, Jonn D. The roentgenologic diagnosis 
of intraspinal protrusion of intervertebral 
disks by means of radiopaque oil. ў. 4m. M. 
Ass., Dec. 2, 1939, 773, 2024-2029. 


Pathologic studies of protruded interverte- 
bral disks indicate that the protruded fragments 
are composed of fibrocartilage, portions of the 
nucleus pulposus and occasionally remnants of 
the notochord. These structures are not ordi- 
narily opaque to roentgen rays and for this rea- 
son the roentgenologist is dependent on the use 
of some contrast agent for the indirect visuali- 
zation of the protrusion. Iodized oil, when em- 
ployed under proper circumstances, has re- 
sulted in an accuracy of diagnosis that is shared 
by few other roentgenologic procedures. The 
chief objection to the use of iodized oil is that it 
is more or less of an irritant to the meninges and 
is contraindicated in the presence of inflamma- 
tory disease. The use of air or oxygen has much 
in its favor but there are certain decided dis- 
advantages. Because of the difficulty in con- 
trolling the position and distribution of the air 
(or oxygen) its use with any satisfaction is re- 
stricted to the lumbar canal. The accuracy of 
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the diagnosis with air is not equal to that at- 
tained with iodized oil. 

No contrast agent should be used unless the 
clinical and neurologic examination indicates 
the possible presence of an intraspinal lesion 
that cannot be localized by ordinary clinical 
procedures. Because air or oxygen is very diffi- 
cult to hold in position in the thoracic or cer- 
vical portion of the spinal canal, and because 
the superimposition of the shadow of air in the 
trachea, larynx and pharynx renders the inter- 
pretation of resulting shadows exceedingly dif- 
ficult or impossible, iodized oil is the medium of 
choice for the demonstration of lesions at or 
above the conus. The great majority of pro- 
truded intervertebral disks occur in the lumbar 
and lumbosacral regions where they are accessi- 
ble to examination by either air or iodized oil. 
If air studies are negative, inconclusive or un- 
satisfactory, and the history and neurologic 
examination are suggestive of the presence of a 
protruded disk, iodized oil should be used to 
check the spinogram. In the interest of early 
diagnosis and for the localization of lesions be- 
fore obstruction has occurred, it is necessary to 
use a quantity of iodized oil sufficient to fill the 
subarachnoid space completely at any desired 
level. Five cubic centimeters of iodized oil is the 
optimal volume for accurate and consistent 
localization of non-obstructing lesions. 

The lumbar injection of iodized oil is preferred 
because it is easier and safer to carry out than 
cisternal puncture and will facilitate the keep- 
ing of the oi! together as one mass in the lower 
part of the spinal column. The iodized oil used 
should be clear, transparent and only faintly 
yellow. Prior to injection the ampule is warmed 
to a temperature of 105° F. 

It is desirable that the roentgenologic study 
be carried out as soon after the injection as pos- 
sible. Some method of quickly recording the 
fluoroscopic image on films is highly desirable. 
If the result of the examination of the lumbar 
spinal subarachnoid space is negative, it is im- 
portant to examine the subarachnoid space 
higher up. Fifty per cent of patients with tu- 
mors of the spinal cord located in the thoracic 
region and 30 per cent of patients with such tu- 
mors located in the cervical region have low 
back or sciatic pain or both as an associated or 
coincident symptom. 

Usually the protruded fragment is situated in 
the anterior portion of the spinal canal and will 
produce its maximal effect on the column of 
iodized oil when the patient is lying in a prone 
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or prone-oblique position. The classic defect is 
a sharply defined unilateral rounded indenta- 
tion of the iodized oil shadow opposite an inter- 
vertebral disk. Midline protrusions when of 
moderate size may produce only a central de- 
fect. Except as the iodized oil deformity may be 
influenced by the presence of associated hyper- 
trophy of the ligamentum flavum, the larger 
the protrusion the greater the obstruction of 
the subarachnoid space will be, and the greater 
the tendency to produce a bilateral deformity. 
Localized hypertrophy of the ligamentum fla- 
vum without coincident protrusion of a disk 
may imitate all the clinical phenomena of a pro- 
truded intervertebral disk and is characterized 
in the lateral view by a broad or rounded inden- 
tation on the posterior aspect of the column of 
iodized oil between contiguous laminae. In the 
prone or supine position the hypertrophy may 
be portrayed by broad indentation of the col- 
umn of iodized oil, generally bilateral. When 
considerable hvpertrophy of the ligamentum 
flavum accompanies a large protruded disk, the 
mass of iodized oil is compressed between the 
protruded disk anteriorly and the hypertro- 
phied ligamentum flavum posteriorly and lat- 
erally. In about one-third of the cases of 
protruded intervertebral disk, lateral or pos- 
terior displacement of the nerve root shadows 
of the cauda equina or both will be visible at the 
site of the protrusion. 

The significant symptoms of a protruded disk 
are the result of pressure exerted on the nerve 
roots by the protruded fragments. Edema of an 
affected nerve root may result in three ways: 
(1) by irritation of the root as it passes over the 
protruded disk, (2) by compression of the root 
between a protruded disk and the contiguous 
pedicle of the vertebra or (3) by compression of 
the root between a protruded disk and a hyper- 
trophied ligamentum flavum. In the presence of 
an anomaly in which the cul-de-sac terminates 
higher than usual, it may be impossible to 
prove or disprove the presence of a protruded 
lumbosacral intervertebral disk by roentgenolo- 
gic methods. It is interesting that all errors of 
interpretation occurred at the lumbosacral 
junction, where the spinal canal is relatively 
large and the diameter of the caudal sac may be 
small because of its fusiform termination. Un- 
der such circumstances even a large protruded 
disk may exist without indenting the sac.— 
S. G. Henderson. 


Love, J. Grarron. Protruded intervertebral 
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2029-2034. * . 


Analysis of more than 300 proved operative 
cases justifies the statement that laminectomy 
accompanied by removal of the protruded per- 
tion of an intervertebral disk is possibly the least 
radical of any known curative treatment for 
such a disabling condition. The characteristic 
symptom complex for protruded lumbar inter- 
vertebral disks is as follows: Complaint of in- 
tractable low back and sciatic pain. On exami- 
nation, spasm of the lumbar muscles, loss of the 
normal lumbar lordosis, positive Laségue's and 
Kernig's signs, sciatic tenderness and diminu- 
tion or absence of the homolateral Achilles’ ten- 
don reflex. A moderate elevation of the total 
protein content of the cerebrospinal fluid. Nar- 
rowing of the fourth or fifth lumbar interver- 
tebral space. 

In spite of one's ability to diagnose the lesion 
accurately without the use of a contrast me- 
dium, in some cases routine employment of a 
contrast medium acts as a safeguard against 
overlooking multiple lesions, and enables the 
surgeon to perform as short a laminectomy as 
possible. However, direct exploration for pro- 
truded disk on the basis of a clinical diagnosis 
may be advisable even in the absence of posi- 
tive roentgenologic findings. 

Before undertaking such an operation, it is 
essential to know what disks are most likely to 
be involved and it is well to bear in mind that 
10 per cent of all lesions were multiple in the se- 
ries in which operation was performed. Ninety- 
six per cent of all protrusions in the aforemen- 
tioned 300 cases occurred at the third, fourth or 
fifth lumbar vertebral interspace. In 84 per 
cent of the 300 cases the protrusions occurred at 
the fourth or fifth lumbar interspace. A removal 
of the laminae of the fifth lumbar vertebra and 
a resection of the fourth and fifth lumbar liga- 
menta flava will result in adequate exposure. If 
there is a protruded disk, its presence usually 
will be signalized by a marked thickening of the 
ligamentum flavum at that particular inter- 
space. The important point to remember about 
the ligamentum flavum is that although it may 
be of sufficient size to compress the nerve roots, 
causing intractable pain, this phenomenon with- 
out an associated protrusion of the disk is rare. 
In 300 patients who had proved protruded disk, 
there were encountered only 12 cases of hyper- 
trophy of the ligamentum flavum without an 
associated disk protrusion. 
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Visualization of air in the spinal canal de- 
pends on roentgenograms of good contrast and 
detail. "Overexposed" films give more informa- 
tion, so the kilovoltage is raised from 8 to то 
above that necessary for spinal detail. The min- 
imal film requirements in the lumbar region are 
stereoscopic lateral and anteroposterior projec- 
tions. In the upper dorsal or cervical region, it is 
advisable to take stereoscopic oblique projec- 
tions as well as the lateral ones. 

The diagnosis of a herniated disk depends in 
most cases on the indentation or encroachment 
of the limiting membrane of the subarachnoid 
space. The one exception to this is when the disk 
has produced a complete block of the canal. 
Here the inferior margin of the disk is easily de- 
marcated by the air bubble trapped under it. 
The indentation of the air column due to a her- 
niated disk is not always seen on the lateral pro- 
jections. In a number of cases the defect was 
visualized only on the anteroposterior projec- 
tions as a bilateral waist-like constriction or a 
unilateral marginal indentation. A major ad- 
vantage of air and oxygen as contrast media for 
myelographic examination is the fact that their 
use does not entail leaving unabsorbable and 
possibly irritating substances in the spinal 
canal.— S. G. Henderson. 


Camp, Jonn D. The roentgenologic diagnosis 
of intraspinal protrusion of intervertebral 
disks by means of radiopaque oil. ў. 4m. M. 
Ass., Dec. 2, 1939, 775, 2024-2029. 


Pathologic studies of protruded interverte- 
bral disks indicate that the protruded fragments 
are composed of fibrocartilage, portions of the 
nucleus pulposus and occasionally remnants of 
the notochord. These structures are not ordi- 
narily opaque to roentgen rays and for this rea- 
son the roentgenologist is dependent on the use 
of some contrast agent for the indirect visuali- 
zation of the protrusion. Iodized oil, when em- 
ployed under proper circumstances, has re- 
sulted in an accuracy of diagnosis that is shared 
by few other roentgenologic procedures. The 
chief objection to the use of iodized oil is that it 
is more or less of an irritant to the meninges and 
is contraindicated in the presence of inflamma- 
tory disease. The use of air or oxygen has much 
in its favor but there are certain decided dis- 
advantages. Because of the difficulty in con- 
trolling the position and distribution of the air 
(or oxygen) its use with any satisfaction is re- 
stricted to the lumbar canal. The accuracy of 
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the diagnosis with air is not equal to that at- 
tained with ioaized oil. 

No contrast agent should be used unless the 
clinical and reurologic examination indicates 
the possible presence of an intraspinal lesion 
that cannot be localized by ordinary clinical 
procedures. Because air or oxygen is very diff- 
cult to hold ia position in the thoracic or cer- 
vical portion of the spinal canal, and because 
the superimposition of the shadow of air in the 
trachea, larymx and pharynx renders the inter- 
pretation of resulting shadows exceedingly dif- 
ficult or impessible, iodized oil is the medium of 
choice for the demonstration of lesions at or 
above the ccnus. The great majority of pro- 
truded intervertebral disks occur in the lumbar 
and lumbosaeral regions where they are accessi- 
ble to examination by either air or iodized oil. 
If air studies are negative, inconclusive or un- 
satisfactory, and the history and neurologic 
examination are suggestive of the presence of a 
protruded d sk, iodized oil should be used to 
check the spinogram. In the interest of early 
diagnosis and for the localization of lesions be- 
fore obstruc-ion has occurred, it is necessary to 
use a quantity of iodized oil sufficient to fill the 
subarachnoi space completely at any desired 
level. Five cabic centimeters of iodized oil is the 
optimal vo'ume for accurate and consistent 
localization of non-obstructing lesions. 

The lumbar injection of iodized oil is preferred 
because it is easier and safer to carry out than 
cisternal puncture and will facilitate the keep- 
ing of the oi! together as one mass in the lower 
part of the spinal column. The iodized oil used 
should be clear, transparent and only faintly 
yellow. Prior to injection the ampule is warmed 
to a temperature of 105° F. 

It is desirable that the roentgenologic study 
be carried cut as soon after the injection as pos- 
sible. Some method of quickly recording the 
fluoroscopi- image on films is highly desirable. 
If the resu t of the examination of the lumbar 
spinal suberachnoid space is negative, it is im- 
portant tc examine the subarachnoid space 
higher up. Fifty per cent of patients with tu- 
mors of the spinal cord located in the thoracic 
region and 30 per cent of patients with such tu- 
mors located in the cervical region have low 
back or sciatic pain or both as an associated or 
coincident symptom. 

Usually the protruded fragment is situated in 
the anterior portion of the spinal canal and will 
produce its maximal effect on the column of 
iodized oil when the patient is lying in a prone 
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or prone-oblique position. The classic defect is 
a sharply defined unilateral rounded indenta- 
tion of the iodized oil shadow opposite an inter- 
vertebral disk. Midline protrusions when of 
moderate size may produce only a central de- 
fect. Except as the iodized oil deformity may be 
influenced by the presence of associated hyper- 
trophy of the ligamentum flavum, the larger 
the protrusion the greater the obstruction of 
the subarachnoid space will be, and the greater 
the tendency to produce a bilateral deformity. 
Localized hypertrophy of the ligamentum fla- 
vum without coincident protrusion of a disk 
may imitate all the clinical phenomena of a pro- 
truded intervertebral disk and is characterized 
in the lateral view by a broad or rounded inden- 
tation on the posterior aspect of the column of 
iodized oil between contiguous laminae. In the 
prone or supine position the hypertrophy may 
be portrayed by broad indentation of the col- 
umn of iodized oil, generally bilateral. When 
considerable hypertrophy of the ligamentum 
flavum accompanies a large protruded disk, the 
mass of iodized oil is compressed between the 
protruded disk anteriorly and the hypertro- 
phied ligamentum flavum posteriorly and lat- 
erally. In about one-third of the cases of 
protruded intervertebral disk, lateral er pos- 
terior displacement of the nerve root shadows 
of the cauda equina or both will be visible at the 
site of the protrusion. 

The significant symptoms of a protruded disk 
are the result of pressure exerted on the nerve 
roots bv the protruded fragments. Edema of an 
affected nerve root may result in three ways: 
(1) by irritation of the root as it passes over the 
protruded disk, (2) by compression of the root 
between a protruded disk and the contiguous 
pedicle of the vertebra or (3) by compression of 
the root between a protruded disk and a hyper- 
trophied ligamentum flavum. In the presence of 
an anomaly in which the cul-de-sac terminates 
higher than usual, it may be impossible to 
prove or disprove the presence of a protruded 
lumbosacral intervertebral disk by roentgenolo- 
gic methods. It is interesting that all errors of 
interpretation occurred at the lumbosacral 
junction, where the spinal canal is relatively 
large and the diameter of the caudal sac may be 
small because of its fusiform termination. Un- 
der such circumstances even a large protruded 
disk may exist without indenting the sac.— 
8. G. Henderson. 


Love, J. Grarron. Protruded intervertebral 
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Dec. 2, 

Analysis of more than 3co proved operative 
cases justifies the statement that laminectomy 
accompanied by removal of the protruded per- 
tion of an intervertebral disk is possibly the least 
radical of any known curative treatment for 
such a disabling condition. The characteristic 
symptom complex for protruded lumbar inter- 
vertebral disks is as follows: Complaint of in- 
tractable low back and sciatic pain. On exami- 
nation, spasm of the lumbar muscles, loss of the 
normal lumbar lordosis, positive Laségue's and 
Kernig’s signs, sciatic tenderness and diminu- 
tion or absence of the homolateral Achilles’ ten- 
don reflex. A moderate elevation of the total 
protein content of the cerebrospinal fluid. Nar- 
rowing of the fourth or fifth lumbar interver- 
tebral space. 

In spite of one's ability to diagnose the lesion 
accurately without the use of a contrast me- 
dium, in some cases routine employment of a 
contrast medium acts as a safeguard against 
overlooking multiple lesions, and enables the 
surgeon to perform as short a laminectomy as 
possible. However, direct exploration for pro- 
truded disk on the basis of a clinical diagnosis 
may be advisable even in the absence of posi- 
tive roentgenologic findings. 

Before undertaking such an operation, it is 
essential to know what disks are most likely to 
be involved and it is well to bear in mind that 
то per cent of all lesions were multiple in the se- 
ries in which operation was performed. Ninety- 
six per cent of all protrusions in the aforemen- 
tioned 300 cases occurred at the third, fourth or 
fifth lumbar vertebral interspace. In 84 per 
cent of the 300 cases the protrusions occurred at 
the fourth or fifth lumbar interspace. A removal 
of the laminae of the fifth lumbar vertebra and 
a resection of the fourth and fifth lumbar liga- 
menta flava will result in adequate exposure. If 
there is a protruded disk, its presence usually 
will be signalized by a marked thickening of the 
ligamentum flavum at that particular inter- 
space. The important point to remember about 
the ligamentum flavum is that although it may 
be of sufficient size to compress the nerve roots, 
causing intractable pain, this phenomenon with- 
out an associated protrusion of the disk 15 rare. 
In 300 patients who had proved protruded disk, 
there were encountered only 12 cases of hyper- 
trophy of the ligamentum flavum without an 
associated disk protrusion. 
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If the patient’s symptoms are mild and do 
not interfere to any great extent with his usual 
activities, some one of the more common thera- 
peutic measures may be employed. If the pa- 
tient is very uncomfortable or is experiencing 
enough trouble to warrant bed treatment for 
two weeks, surgical treatment of the lesion 
should be advised. If radiopaque oil is used to 
localize the lesion, it should be injected into the 
lumbar segment and the roentgen examination 
should be carried out on the day of operation. 
Recently the author has employed air in the 
subarachnoid space as an aid to roentgenologic 
locatization of protruded discs, but the accu- 
racy achieved by this method in his hands has 
not approached that resulting from the use of 
radiopaque oil.—S. G. Henderson. 


FREIBERG, JosEPH A. Low back pain. 7. Am. 
M. Ass., Dec. 16, 1939, 775, 2195—2198. 


For years тапу orthopedic surgeons be- 
lieved that the problem of low back pain was 
simple and that it was merely a question of dif- 
ferentiation between lesions in the lumbosacral 
area versus sacroiliac joints. However, there 
was actually a third lesion, the herniated or pro- 
truded intervertebral disc, previously unrecog- 
nized in its frequent róle as a cause of low back 
pain and sciatica. At the same time that the 
herniated disc syndrome has become better 
known, so also have the intricate and less obvi- 
ous muscular and fascial lesions about the low- 
èr part of the back, pelvis and thigh yielded to 
clinical and scientific study. In many cases 
тату surgical treatment is to the great advan- 
age of the patient, but in other series careful 
itudy of the individual patient will show that 
onsurgical therapy alone is indicated in from 
'O to go per cent of the cases. An active infec- 
ious lesion should be treated conservatively and 
. painful or unstable joint due to a pre-existing 
nfectious process must be immobilized either 
"у muscular or mechanical support or by opera- 
ive fixation. 

The real diagnostic problem in low back pain, 
ith or without sciatica, is to differentiate be- 

ween the primary and secondary causes for the 
ain and to evaluate their relative significance 
‘ith regard to therapy. Dissimilar lesions may 
e and are associated with similar types of mus- 
е spasm responses. Likewise, as the muscle 
»asm, per se, may be painful or may cause sec- 
idary painful areas, it is frequently difficult to 
fferentiate between the primary lesion caus- 
g the muscle spasm and the secondary lesion, 
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which is sometimes the true cause of the pain. 
The primary lesion associated with low back 
pain may be a true joint lesion, synovitis, a lig- 
amentous trauma, periostitis at the site of mus- 
cle origin or insertion, myositis, fasciitis or a 
lesion of the intervertebral disc. 

Before an attempt is made to treat a syn- 
drome involving low back pain the lesion must 
be identified. The history of the mode of onset 
is especially important. In many cases the his- 
tory will clearly bring out the fact that there 
was a single site of pain and tenderness, subse- 
quently masked by the gradual development of 
secondary symptoms. The story of something 
slipping or snapping usually indicates a liga- 
mentous or periosteal tear which may well be 
the lesion to be treated. 

In the presence of acute low back pain with 
or without sciatic pain an extensive physical 
examination accompanied by forceful testing 
of the range of mobility of the various joints is 
definitely contraindicated. Observation and 
palpation will elicit the location of the areas of 
tenderness and injury. The more severe low 
back injuries may be accompanied by lesser 
fractures involving articular processes, laminae 
or pedicles. Lesions such as ruptures of the an- 
nulus fibrosus and consequent posterior pro- 
trusions of the intervertebral discs and the less 
frequent lesions of the ligamentum flavum fol- 
lowed by hypertrophy or cicatricial thickening 
of the ligament may occur and may be associat- 
ed independently with constant or recurring at- 
tacks of low back pain. It may be assumed that 
many conditions about the lower part of the 
back are capable of causing painful manifesta- 
tions and that because of the intricate mecha- 
nism of this region no one type of lesion can be 
accepted as the chief etiologic factor. 

Acute aggravation of pain in the lower part of 
the back, buttock or sciatic nerve area ac: 
companying sneezing or coughing may be due 
to a protruded disc or other mechanical pres- 
sure on the nerve root, or to spasmodic contrac- 
ture of the abdominal and back muscles where 
there are lesions of the fasciae, muscles or 
Joints. Relief from pain and disappearance of 
muscle spasm on lying down generally imply 
that a postural or abnormal mechanical strain 
has been removed from a lumbosacral or sacro- 
iliac joint. The significance of the straight leg- 
raising or Laségue test is discussed. The Ober 
test for contractured thigh fascia may be posi- 
tive as the result of muscle spasm involving the 
tensor fasciae femoris and gluteal muscles. The 


792 


Elv, or prone knee flexion, test is one of the 
most valuable maneuvers to demonstrate the 
existence of thigh fascial contractures but not 
of a lumbosacral lesion, as originally described. 
Probably the most valuable of all the tests in 
determining the exact site of periosteal, liga- 


mentous or joint lesions is the localization of 


one or more areas of definite tenderness on pal- 
pation when the patient is lying comfortably on 
a firm table. Relief of pain on injection of pro- 
caine hydrochloride usually demonstrates the 
fact that the lesion involves periosteal or liga- 
mentous tissues previously the seat of a trauma 
or inflammatory process. In both neurologic 
and roentgenologic studies the spinal studies 
must be correlated with the other clinical data. 
——. б. Henderson. 


Exce., D. Dysostosis multiplex: Pfaundler- 
Hurler syndrome. Arch. Dis. Childhood, 
Sept., 1939, Z4, 217- 230 


In 1919 Hurler described in detail 2 cases of 
dysostosis multiplex which had originally 
been reported by Pfaundler. They displayed 
the following unusual combinations of congeni- 

tal anomalies: clouding of the corneas, a de- 
formity of the skull (oxycephaly), a dispropor- 
tionate dwarfism strongly resembling that of 
hypothyroidism (with some of the usual signs of 
that condition such as saddle nose, mental de- 
fect, dry skin, inguinal and umbilical herniae, 
crura valga and pedis valga), contraction of the 
fingers, limitation of movement in other joints 
and defective hearing. Pfaundler suspected he 
was dealing with a new syndrome and since 
then twenty other cases have been reported, 
showing the same combination of anomalies. 

Engel's patients were two brothers, native 
Chinese, and he believes them to be the first 
cases of this condition observed in China. In 
addition to the other anomalies described in the 
literature, the brothers had bilateral congenital 
elevation of the scapulae, Sprengel’s deformity. 
He considers the name of dysostosis multiplex 
to be more suitable than the previously pro- 
posed term, gargoylism.—R. S. Bromer. 


Traus, Емен. Epiphyseal necrosis in pitui- 
тагу gigantism. глей. Dis. Childhood, Sept., 
1939, 7 4, 203-216. 


Traub reports a case of pituitary gigantism. 
The patient's со showed multiple 
epiphyseal necroses The changes noted were a 
typical osteoc handi itis deformans of the right 
hip joint, Kóhler's disease of both tarsal scaph- 
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oids, changes in the bodies of the vertebrae 
and epiphyseal necrosis in thé heads of the first 
metatarsals. Traub thinks that these abnormal- 
ities were caused by endocrine dysfunction. 
Osseous involvement resembling Perthes’ ds- 
ease has been described in the literature in cases 
of adiposogenital dystrophy, in hyperthryoid- 
ism, in cretinism, in pituitary dwarfism and in 

gigantism.—R. S, Bromer. 


Кхотѕѕох, Коһкк. Die róntgenologische Früh- 
diagnose der Rachitis. (The early roentgen 
diagnosis of rickets.) Acta paediat., 1939, 24, 
403-421. 

Knutsson examined roentgenologically the 
hands and feet and the anterior borders of the 
ribs of premature infants during their first year 
of life. In 36 cases he found rachitic changes. In 
10 of these cases the rachitic changes were con- 
fined to the ribs only, the other metaphyses be- 
ing normal. In 18 cases the rib ends were af- 
fected earlier chan the other metaphyses and in 
17 cases the ribs ends showed changes simulta- 
neously with the distal ends of the diaphyses of 
the ulnas. 

He believes that in many instances the rachit- 
ic process is fully manifest in the rib ends when 
the distal ends of the ulnas show only early or 
slight changes. Again changes may be present 
in the ribs and the skeleton elsewhere will show 
no roentgen evidence of the disease. The ends 
of the ribs become deformed very early, the 
most pronounced change being cupping or as- 
sumption of a beaker shape. In the ulna and 
fibula, the earliest change consists of a begin- 
ning bowl-shaped deepening of the metaphys- 
eal border with a blurring of its contour. In the 
tibial metaphysis, the first sign is a tendency to 
spur formation of the metaphyseal border and 
the beaker shape or cupping is a later develop- 
ment. 

Knutsson employs an oblique projection of 
the central гау for demonstration of the ante- 
rior ends of the ribs and thus prevents the over- 
lapping of the shadows of the ends of both the 
right and left ribs which is found in straight lat- 
eral views.—R. S. Bromer. 


ROENTGEN AND RADIUM THERAPY 
Proske, Eva. Untersuchungen über Osopha- 
gusmetastasen. (Studies on metastases into 
the esophagus) Strahlentherapie, 1939, бу, 
227-248. 
In the material of the Roentgen Institute of 
the University of Zurich the author observed in 
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tumors of the pharynx in which the primary tu- 
mor cóuld be made to disappear chiefly by the 
use of the protracted fractional irradiation, the 
frequent development of secondary esophageal 
tumors. 

The secondary esophageal tumors were ob- 
served chiefly in deeply situated mesopharynx 
tumors as well as in tumors of the posterior wall 
of the hypopharynx. 

Secondary esophageal tumors were never ob- 
served when the primary malignant tumor was 
situated in the larynx and in the epipharynx. 
Secondary esophageal tumors are rare also in 
primary carcinoma of the mouth cavity. 

Twenty-one cases of secondary esophageal 
tumors were found in 382 cases of meso- and 
hypopharynx tumors; one of these tumors was 
found before the discovery of a hidden meso- 
pharynx tumor, 3 were found at the beginning 
of treatment of the pharyngeal tumor and the 
remainder only after the completion of the treat- 
ment of the primary tumor. The statistics pre- 
sented above, however, give an erroneous pic- 
ture since many patients died before the 
esophageal metastasis came to manifestation. 
A more reliable picture is obtained when the 
'requency is computed on the basis of patients 
-endered free of symptoms who are still alive or 
who have died as a result of distant metastases. 
Using this as a value a frequency of 16 per 141 
»atients during a period of observation of two 
years is obtained. This represents a frequency 
f about 11 per cent. It appears even more plau- 
sible to assume that every sixth to seventh pa- 
лепе who has been treated or cured of a meso- or 
iypopharynx tumor develops or dies from a 
secondary esophageal tumor. 

The secondary esophageal tumor is always 
»bserved in carcinoma and never in sarcoma. 

In 9 cases the histologic structure was iden- 
лса] with that of the primary tumor and in 1 
vase it was different. 

No relationship exists between the size of the 
orimary tumor and the appearance of the sec- 
ondary esophageal tumor. 

No relationship exists between the appear- 
ince of the tumor in the esophagus and regional 
netastasis of the pharynx tumor and the be- 
zinning of treatment. 

The most frequent seat of the metastasis into 
‘he esophagus is the middle and lower third of 
‘he esophagus. 

No relationship exists between the appear- 
ince of distant metastases outside of the 
'sophagus and the secondary esophageal tumor. 
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In a predeminant number of cases the sec- 
ondary esophageal tumors appear as inocula- 
tion metastases in the esophagus. Thelymphog- 
enous mechaaism of origin is rare. 

The prognosis is hopeless. 

The treatment is palliative and best results 
are obtained ‘rom roentgen therapy followed by 
radium. 

The fact that esophageal metastases in the 
author's material were found even more fre- 
quently in association with a small primary tu- 
mor than with a large one suggests the possibil- 
ity that the exploratory excision of part of the 
tumor favors the inoculation and may actually 
be responsikle for it. In consideration of the 
above it would be very advisable to carry out 
the exploratory excision, if possible at all, by 
means of che electrosurgical loop.—.47. S. 
Schwartzinar. 


Mauer, Lucien. Über die Teleróntgentherapie 
von Krebsmetastasen. (Teleroentgen ther- 
apy of carcinoma metastases.) S/raMenthera- 
pie, 1939, 64, 201-218. | 
An attemot was made by this author to uti- 

lize teleroentgen therapy for the treatment of 
distant metastases, especially of bone metas- 
tases. This task, which seemed impossible of 
solution a few years ago, could again be con- 
sidered witk the recognition of the fact that the 
organism cén tolerate whole radiations or half 
radiations when only slight individual doses are 
chosen and when the treatment is extended 
over a long period of time. 

This newly recognized fact was utilized at 
first in the treatment of blood diseases, espe- 
cially oflym phatic and myeloid leukemia, eryth- 
remia and especially of lymphogranulomato- 
sis. Especially in the last mentioned disease it 
was found that after relatively very small doses 
distributed over the entire body the glandular 
enlargements disappeared. 

It appeared conceivable also that some epi- 
thelial tumors could be successfully attacked by 
this method. Daily small doses given over a 
long period of time and distributed over the en- 
tire body were hitherto considered unsuitable 
because most radiologists were of the opinion 
that only the so-called cancericidal dose alone 
was effective. 

Since the metastasis and generalization rep- 
resent characteristic properties of carcinoma, 
an attemp- must be made to adjust the radia- 
tion technique to this fact. Hitherto only local 
radiations were carried out. Clinical experience 
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has taught, however, that carcinoma is not a 
local disease and that even small originally op- 
erable and movable tumors metastasize rela- 
tively early. As mentioned previously, how- 
ever, no attempt was made for a long time to 
treat the entire body because of the idea of can- 
cericidal dose. 

In 1932, however, Mallet determined clin- 
ically and experimentally that daily irradiation 
of a large region of the body with small doses 
are well tolerated by the individual. He further 
found that certain generalized carcinomas such 
as seminoma and myeloma can be destroyed by 
roentgen doses which were considered hitherto 
absolutely insufficient for the destruction of a 
tumor. The basis of teleroentgen therapy is as 
follows: The treatment of the primary tumor 
and of all its metastases is carried out by irradi- 
ation of large body regions, including the bony 
system, glandular tissues and viscera. An at- 
tempt is made in this form of therapy to obtain 
а cure of the carcinoma by means of a minimal 
dose of roentgen rays and an attempt is made 
to prevent, if possible, any injury to the hemo- 
poietic system. Care is exercised also not to in- 
jure the skin and connective tissue in that daily 
onlv very small partial doses are used. Experi- 
ence has shown that even minute doses have a 
definite detrimental effect on carcinoma. The 
effect of teleroentgen therapy is based on three 
physical conditions: The great distance, the 
large radiation field and the strong depth effect. 
An extensive region of the body is more or less 
uniformly permeated by roentgen rays. All 
body regions in which carcinoma metastasis is 
suspected are irradiated with the same amount 
of rays. The distance of the source of the roent- 
gen ray must be so large that the rays fall prac- 
tically parallel. The skin focus distance must be 
at least 1 meter and in some cases it actually 
varies from I to 3 meters. The field size on the 
skin must be at least 40 X 40 cm. The above rep- 
resents basically teleroentgen therapy. One of 
the prerequisites for satisfactory results of tele- 
roentgen therapy is the distribution of small 
doses over a very long period of time. The au- 
thor irradiates his patients mostly daily but at 
least four times a week if the general condition 
of the patient permits it. The treatment of the 
thorax requires, for instance, at least 30 to 40 
individual irradiations; that is, a duration of 
treatment of about two months where the pa- 
tient is given daily about 25 r. When the entire 
body has to be treated a duration of four to five 
months is necessary. 
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Sinte 1933 over 600 cases of carcinoma have 
been treated by Mallet by teleroentgeh ther- 
apy; the carcinoma was represented by exten- 
sive glandular infiltrations in the axilla, in the 
infra- and supraclavicular and cervical regions, 
in the mediastinum and in the pelvis, as well as 
by multiple bony metastases including the 
spinal column, pelvic girdle and upper and low- 
er extremities. Even though statistical data 
cannot be offered which would show in a clear 
cut manner that many of these patients have 
been cured, nevertheless it can be definitely 
shown that in most of the patients treated by 
this method life was prolonged and the symp- 
toms were ameliorated.—.47. S. Schwartzman. 


ManbERnsTEIG, Kraus. Róntgenschádigung 
und Blutbild. (Roentgen injury and blood 
picture.) S/rah/entherapie, 1939, 64, 311-317. 


It has long been known that the hemopoietic 
organs are especially sensitive to roentgen rays. 
An individual is endangered even when ex- 
posed to the influence of very minute amounts 
of radiation in the course of a number of vears; 
even under these conditions such minute in- 
juries may lead to severe blood diseases such as 
aplastic anemia, myeloid and lymphatic leu- 
kemia. Even though the relationship between 
the radiation effect and anemia can no longer be 
doubted, the same does not hold true in regard 
to leukemia. Cases where roentgenologists have 
died from leukemia, of the myeloid or lymphat- 
ic type, are not as numerous as death due to 
anemia. Recent studies have contributed con- 
siderably to our knowledge of the white blood 
picture. Gansslen demonstrated regional differ- 
ences in the normal white blood picture and has 
shown that the normal range of variation of the 
total leukocyte count as well as of the differ- 
ential count is greater than hitherto stated even 
in textbooks. Gansslen carried out his studies 
on numerous patients as well as on a number of 
healthy individuals. From a study of 160 
healthy maids he found that the white count 
under normal conditions varies not between 
6,000 and 8,000 as hitherto stated, but between 
3,500 and 9,000 and that the lymphocyte per- 
centage varies not between 20 and 25 as hither- 
to assumed, but between 20 and 45. The lowest 
leukocyte count under normal conditions was 
found by him to be 2,700 and the highest lym- 
phocyte count under normal conditions was 
found to be 50.5 per cent. In 40.6 per cent of 
these 160 healthy maids, a leukopenia was 
found. More or less similar results were ob- 
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surgical removal or at necropsy. In this 
series there were 65 cases of these two 
types of ulcerative colitis, a*substantial 
group, representing 13 per cent of the 
entire series. It is our feeling that the type 
of ulcerative colitis represented by these 
65 cases has largely led to much of the 
confusion of the real nature of ulcerative 
colitis in which the precise etio ogic factor 
has been doubtful or in dispute. In 1930, 
we reported a small group of cases of 
*chronic ulcerative colitis in which the 
distribution of the ulcerative process in the 
intestine was atypical. For these we used 
the designation “regional migratory ul- 
cerative colitis." Some of these would now 
be classified as type 2 ulcerative colitis, and 
certain cases of "regional en-ero-colitis" 
would also be included in this zroup at the 
present time. 

Type 4. This group includes those cases 
of ulcerative colitis in which the disease 
was considered to be due to infection of the 
intestine with Mycobacterium tuberculosis. 
Table ту shows the extent and distribution 
of the pathologic intestinal changes as 
revealed by roentgenologic examination. 

Type 5. This group includes those cases 
in which the ulcerative colitis was con- 
sidered to be due to infection with Enda- 
moeba histolytica. It includes those cases in 
which actual organic changes were re- 
vealed in the intestine either at procto- 
scopic or roentgenologic exemination, or 
both, as well as cases in waich no such 
changes were demonstrated. The extent 
and distribution of the pathclogic changes 
in the intestine as revealed by roentgeno- 
logic examination are showr in Table ту. 

Type 6. This group includes those cases 
of atypical ulcerative colitis in which the 
pathologic and clinical manifestations dif- 
fer from those of other types. In these 
cases the disease is considered to be part 
of the syndrome of one of several forms of 
dietary insufficiency. 

Type 7. This group incluces those cases 
of ulcerative colitis in whica the involve- 
ment is practically always limited to the 
rectum and lower part o^ the sigmoid 
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colon. The etiologic background is con- 
sidered to be the same as that in cases of 
lymphogranuloma venereum. 

Combined types. In but 7 cases in this 
series were two etiologic factors con- 
sidered to be operating simultaneously to 
produce a mixed type of chronic intes- 
tinal infection. In 6 of the 7 cases Enda- 
moeba histolytica was found to be present, 
in the stools, while the clinical and patho- 
logic evidence pointed clearly to the co- 
existence of type 1 (thrombo-ulcerative) ul- 
cerative colitis. 


CLINICAL CONSIDERATION 


The allocation of a given case of chronic 
ulcerative colitis into one of the types 
enumerated is usually done very readily, 
but sometimes it becomes a very difficult 
task. In general it may be said that the 
diagnosis is made by critical analysis of the 
history and the findings at physical exam- 
ination and by correlating these with the 
objective evidence of intestinal disease as 
revealed by  proctosigmoidoscopic and 
roentgenologic examination. Buie has con- 
tributed particularly vivid descriptions of 
the pathologic appearances of these ul- 
cerative processes as the proctosigmoido- 
scope reveals them. He expressed the opin- 
ion that certain gross morphologic features 
аге pathognomonic of certain etiologic 
types of ulcerative colitis. Intimate asso- 
ciation with Buie and his colleagues in the 
Section on Proctology of the Mayo Clinic 
for many years permits us to confirm the 
validity of his opinion. The’ importance of 
the evidence yielded by expert use of the 
proctosigmoidoscope and by correct inter- 
pretation of the findings in the light of a 
large experience cannot be estimated too 
highly. The evidence of the competently 
performed and carefully interpreted roent- 
genologic examination ranks next in ^m- 
portance. In certain types of ulcerative co- 
litis the roentgenologic manifestations are 
only somewhat less definitive than the proc- 
tosigmoidoscopic manifestations. Roent- 
genologic evidence assumes the primary 
position of importance when characteristic 
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tively normal segments between those ѕе- 
&erely diseaséd. No common bacteriologic 
orother etiologic agent has been determined 
for this form of ulcerative colitis. 

. Type 3. In this group were placed those 
cases of chronic ulcerative colitis in which 
the lesion was similar in all pathologic 
respect: to that described as type 2, except 
that those segments within reach of the 
proctosigmoidoscope were involved either 
alone or with segments of the colon above 
this level (Table 1v). 

The pathologic changes in the last two 
types of chronic ulcerative colitis present 
no clinical features by which they may be 
distinguished from each other consist- 
ently, and they are not to be distinguished 
from each other pathologically except by 
the distribution of the ulcerative proc- 
ess in the intestine. The division into two 
types was made chiefly for purposes of 
study. In ulcerative colitis type 3 a more 
complete and detailed pathologic picture 
is made available by the proctosigmoido- 
scope; in ulcerative colitis type 2, patho- 
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Tase III 


COMPARISON OF ROENTGENOLOGIC DIAGNOSIS AND 
ULTIMATE*DIAGNOSIS IN 442 CASES IN WHICH 
ROENTGENOLOGIC EXAMINATION WAS MADE 





























. Type—ultimate diagnosis 
Type as de- | ` 
termined by | | | 
roentgeno- | Total Com- 
logic exami- I| 2| 3| 4| 567 |bined 
nation Fo] types 
o 4 | 
1 261 |243| 4| 8 | 2| 4 
2-3 | 41 3/13/20] 1| 2 1} I 
4 10 по | 
5 19 I 2| 1/14 I 
6 1 E |1 
7 | | | 
Negative | по | 65 | 11| 1/32) | | 1 
Total | 442 | 312 17 | 41 |13 48 1/3 7 




















logic information is obtained less directly 
since it is deduced from roentgenologic 
data, although some detailed pathologic 
information has been obtained in those 
relatively few instances in which speci- 
mens were made available for study by 
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EXTENT OF LESION AS REVEALED BY ROENTGENOLOGIC EXAMINATION, IN THE VARIOUS TYPES 
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Rectum—sigmoid ze | 5 
Rectum—splenic flexure 36) 9.8 
Rectum—hepatic flexure | — 28 8.4 
Rectum—cecum 169 51.0 
Cecum | wb 1.99.6 3 21.4 6 97 
Cecum—ascending colon | | 4 | 28.6 4 £o 
Cecum—hepatic flexure I 5.9 4| 83 | | | 
Cecum—splenic flexure 6 35-4] 6 12.5 I 7.1| 3 3.8 
Cecum—sigmoid | 3 17.6 | | 
Scattered distribution | 3 17.6 6 19.6 
E^ ‘re colon | | 12 25.0 4 28.6 5 6.4 
Rectum—recto-sigmoid | | 7 14.6 | 
Rectum 6 12.5 | | 
Negative 65 19.6 | 34 43-7 
No examination | 19 £.7 9 14.6] 2 14.3 | 26 83.3 
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Total 332 | 100 | 17 соо | 48 100 14 100 78 100 
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Taste I 
DISTRIBUTION AS TO TYPE 
- - - pg 
Type Number | Per cent 
I 332 66.4 
2 17 | 3-4 
3 48 | 9-6 
4 | 14 2.8 
5 78 15.6 
6 I 0.2 
7 3 | 0.6 
Combined | 7 | 1.4 
Total 500 100.0 








of this kind with this particular relation- 
ship in time to our entire series made it 
possible to take matters like these into 
consideration, because we have had the 
privilege of observing many of the patients 
on two or more occasions over a period of 
at least four years. 


CLASSIFICATION 


On the basis of bacteriologic and para- 
sitologic, pathologic and clinical exami- 
nations, it was found that each of the 
cases of this series could be placed into one 
of seven types (Table 1) which have been 
designated as follows: 

Type Z. Into this group were placed 
those cases in which the patients had the 
disease commonly known as "chronic 
ulcerative colitis," "colitis gravis," "'idio- 
pathic ulcerative colitis" and by various 
other names. Buie and Bargen have 
suggested the term "thrombo-ulcerative 
colitis" as a more suitable name for this 
type of chronic ulcerative colitis. We con- 
sider a characteristic streptococcus to be 
the primary inciting organism. In our ex- 
perience, this is by far the most common- 
ly encountered type of ulcerative colitis 
(Table 1). Of all the types of ulcerative 
colitis, it has the most consistent and 
most typical clinical, pathologic and hence, 
proctoscopic and roentgenologic manifes- 
tations (Tables п and 11). The intestinal 
wall is diffusely involved. Earliest and 
severest manifestations appear in the 
rectum and lower segments of the colon. 
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The disease tends to spread diffusely up- 
ward until ‘the entire colon, even tbe 
lower part of the ileum, becomes involved 
(Table rv). Because of its relatively very 
high incidence, 66.4 per cent in this series, 
and because of the consistency with which 
its clinical, proctoscopic and roentgeno- 
logic manifestations conform to + certain 
pattern, we are inclined to use this type of 
ulcerative colitis as a norm and to describe 
other types chiefly by noting in what 
respects they differ from it. 

Type 2. In this group were placed those 
cases of chronic ulcerative colitis in which 
the condition differed pathologically from 
that of type 1 (thrombo-ulcerative colitis) 
chiefly in that those segments within 
reach of the proctosigmoidoscope were not 
involved in the pathologic process. The ex- 
istence and extent of the lesion was re- 
vealed at the roentgenologic examination 
(Table 1v). The roentgenologic appearance 
of the diseased intestine may resemble 
that of any other form of ulcerative colitis 
very closely, or the diseased intestine may 
have a different, almost distinctive roent- 
genologic "look." Involvement may be 
diffusely spread over the entire colon, not 
including the rectum and sigmoid, or it 
may be irregularly distributed with rela- 
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COMPARISON OF DIAGNOSIS AS MADE BY PROCTOSCOPIC 
EXAMINATION AND ULTIMATE DIAGNOSIS IN 464 
CASES IN WHICH PROCTOSCOPIC EXAMINATION 
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| _ FORMS OF ULCERATIVE COLITIS 
* CORRELATION OF CLINICAL AND ROENTGENOLOGIC DATA* 


By HARRY M. WEBER, M.D., Section on Roentgenology, 
` and 
J. ARNOLD BARGEN, M.D., Division of Medicine, The Mayo Clinic 
ROCHESTER, MINNESOTA 


T BECOMES more and more evident 

as experience accumulates and as diag- 
nostic criteria become more precise that 
it is better to use the term “chronic ul- 
cerative colitis" in a broad sense to denote 
a general clinicopathologic syndrome than 
to use it in a narrow sense to denote some 
one of the several specific disease entities 
in which this syndrome is developed. The 
term will be used in the broader sense in 
this paper. The syndrome of chronic 
ulcerative colitis may develop as a result 
of infection by one or more of several 
bacterial and animal parasites, or in associ- 
ation with certain dietary and constitu- 
tional deficiencies, or as a result of poison- 
ing with certain chemicals. In medical 
practice it becomes necessary to distribute 
cases of chronic ulcerative colitis according 
to etiologic types, and the first and most 
fundamental clinical effort is directed at 
determining the specific etiologic factor 
responsible for the development of the 
syndrome, so that a more rational therapy 
may be instituted. 

To determine the relative incidence of 
the various etiologic types of chronic 
ulcerative colitis which have come under 
our observation, and to test the validity of 
the diagnostic criteria by which we have 
been assigning our cases into these types, 
we have undertaken a statistical analysis 
of the case histories of 500 consecutive 
patients who came to the Mayo Clinic in 
the twenty-six months from February, 
1933, to April, 1935, and whose clinical 
records had been entered in our statistical 
files under the designation of “ulcerative 
colitis." Bargen, Jackman and Kerr, in a 
paper entitled "Studies on the life his- 
tories of patients with chronic ulcerative 


colitis," made an analysis of a large series 
of cases in which the disease was of strep- 
tococcic type. It was one of their aims to 
define the clinical pattern of this type of 
chronic ulcerative colitis within sharper 
limits, thus to provide a more reliable 
guide for future classification of this and 
closely related intestinal diseases. They 
deliberately excluded from consideration 
all cases in which the disease was not 
clearly of this one type as determined by 
careful clinical, bacteriologic, proctoscopic 
and roentgenologic appraisal, as well as 
those cases in which the disease was proved 
to be of tuberculous or amebic origin. The 
group of cases we have selected for study 
differs from theirs chiefly in that it is a 
consecutive series and embraces all etio- 
logic types of chronic ulcerative colitis 
coming to us in a relatively short, but we 
think a fairly representative, period of 
time. We chose a series of this kind for 
several reasons. In the first place, our 
experience with some of the more rarely 
encountered types of ulcerative colitis had 
accumulated sufficiently to enable us to 
formulate a somewhat more precise set of 
diagnostic criteria to be applied to them. 
Secondly, we had observed that the clini- 
cal and morphologic manifestations of even 
the more familiar types of ulcerative 
colitis varied, at times widely, with stage 
and virulence of the infectious process, 
with extent of intestinal involvement, and 
with presence or absence of complications. 
Thus, in some instances the manifestations 
were observed to become more typical at a 
later time; in others the ultimate diag- 
nosis had to be made on the basis of the 
response to a more or less specific line of 
therapy. Our selection of a series of cases 


* Read at the Fortieth Annual Meeting, American Roentgen Ray Society, Chicago, Ill., Sept. 15-22, 1059. 
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CLINICAL CONSIDERATION OF THE STOMACH* 


By GRANT H. LAING, M.D. 
Department of Medicine, St. Luke's Hospital 
CHICAGO, ILLINOIS 


LINICAL consideration of the stom- 

ach is such a broad subject that it is 
obvious that I can only briefly discuss a 
few of its clinical aspects. 

One condition which I feel merits much 
more consideration than it has received in 
the past is the symptom complex called 
pylorospasm. Pylorospasm might be de- 
fined as a spastic contraction of the thick- 
ened circular stomach muscle coat known 
as the pyloric sphincter, which at times 
produces various gastric disturbances. 

Even though the definition seems fairly 
simple our knowledge of the causes of this 
condition is very limited. The reasons for 
this are more or less obvious. In the first 
place, the stomach of the intact human 
subject is quite inaccessible and studies 
under normal and abnormal conditions are 
chiefly by indirect methods. In general the 
methods of study are limited to: (1) the 
correlation of clinical symptoms with the 
pathological findings so well brought out in 
about 1830 by Cruveilhier; (2) by direct 
observation during surgical operations; 
(3) direct observation of the pylorus 
through gastrostomy openings such as done 
by Beaumont over one hundred years ago 
and recently by Carlson; (4) visualization 
of the stomach by means of the roentgen 


ray, following various procedures such as 
the giving of certain foods and drugs and 
noting their effects; (5) gastroscopic exam- 
ination. 

Other reasons for our lack of knowledge 
of this subject are that the physiological 
control of the pylorus is very complex and 
its response to stimulation is dependent 
upon the state of the organ at the time it is 
stimulated. The results obtained experi- 
mentally depend upon such conditions as 
the strength and frequency of the stimulus 
and the level of the tone of muscle at the 
time. The sympathetic component of the 
vegetative nervous system is generally con- 
sidered to be inhibitory to the pyloric 
sphincter and the vagus motor in its 
action, but an opposite effect may be ob- 
tained from either nerve, the tonus at the 
time appearing to be a determining factor. 

Thus it is quite evident that this varia- 
bility of response seems to be characteristic 
of gastric nerves and this in turn may help 
us better to understand the so-called para- 
doxical effects we get with certain drugs at 
times. Also, a better knowledge of the 
chemical as well as nervous control of 
physiological function and the manner in 
which it may be altered both physically 
and psychically may lead us far forward 


* Read at the Fortieth Annual Meeting, American Roentgen Ray Society, Chicago, Ill., Sept. 19-22, 1939. 
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in the understanding of the variability of 
symptoms. This is certainly the rule in 
clinical medicine. 3 

The etiologic factors in pylorospasm 
may be (a) intrinsic or (b) extrinsic. 

(a) Under the intrinsic causes the most 
common is a peptic ulcer of the stomach 
or duodenum. 

(b) Under extrinsic causes we have: 

Reflex factors. due to organic lesions 
outside of the stomach, such as the pres- 
'ence of gallstones, which in themselves 
may be producing no localizing symptoms 
at times but only this so-called indigestion 
picture. It is often stated that gallstones 
may remain for a period of years in the 
gallbladder without producing any symp- 
toms. If we will amplify this statement by 
adding the phrase “symptoms referable to 
gallbladder" we will then be much more 
accurate, because if a careful history is 
taken it well be found that often such 
patients have had attacks of so-called 
acid stomach or indigestion. Waiting for 
severe pains in these cases before removing 
the stones does not seem to be warranted. 
Pylorospasm may be produced by a slight 
change in position of the stones. 

Appendicitis is another important cause 
of pylorospasm. Renal calculi, pyelitis, 
and diseases of the genitalia are others. 

Reflex symptoms due to functional dis- 
turbances in other organs may occur as in 
the so-called irritable colon. Smith and his 
coworkers feel that the localized epigastric 
distress commonly associated with this 
irritability of the colon is gastric in origin 
and is brought about by reflex stimulation 
of the stomach. 

Such findings agree with the observa- 
tions of Carlson on animals that sufficient 
stimulation of all sensory visceral nerves 
may produce a contraction of the pylorus. 
Clinically, one wonders if these are not 
both local expressions of a constitutional 
defect, and that the particular organ or 
structure having the lowest threshold 
is the one which produces symptoms. 
Biliary dyskinesia may be another symp- 
tom complex explained in the same manner. 
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Under systemic causes of . pylorospasm 
one can include: 

(1) Allergic states brought about by the 
ingestion of some of the more common 
offenders, as milk, eggs and shell fish, ta 
which the particular individual is sensitive. 
The same findings as in bronchial asthma 
occur, namely, spasm of smooth muscle 
and edema of the mucous membrane. 

(2) Toxic states caused by the excessive 
use of tobacco. 

(3) Endocrine disturbances. Symptoms 
of dysfunction as manifested at the time of 
menstruation and the menopause are com- 
monplace. The signs and symptoms associ- 
ated with the neuromuscular imbalance in 
both hyperthyroid and hypothyroid states 
often are encountered. 

Diseases of the central nervous system 
such as tabes dorsalis may be an occasional 
cause. Gastric crises examined roentgeno- 
logically during an attack may show 
nothing but a pylorospasm. 

An organic lesion of the brain such as a 
tumor may be another productive agent. 

Psychoneurosis as a cause of pyloro- 
pasm possibly occurs with much greater 
frequency than is at present suspected. 

If the spasm is of short duration in any 
one of these conditions there may be no 
dilatation of the stomach, but if persistent 
and prolonged, a dilatation may occur due 
to the associated hyperperistalsis and 
hypersecretion. 

It 1s obvious from the foregoing that, 
clinically viewed, our methods of study for 
the diagnosis of pylorospasm are limited to 
a very few procedures. 

It can be seen, therefore, that there must 
be close cooperation between the clinician 
and the roentgenologist. 

A careful history and its proper inter- 
pretation are of great importance because 
there may be nothing abnormal on physical 
examination even in the presence of either 
a functional or an organic disturbance of 
the gastrointestinal tract. 

Further, one must have some under- 
standing of the mode of production of the 
patient's subjective complaints and the 
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way, in which they may be modified by 
his environment. | 

There are facts brought out in the his- 
tory which in some cases may be of great 
importance to the roentgenologist in his 
recognition of early pathology. In turn, the 
diagnosis of the clinician is verified or dis- 
proved. If organic changes are present the 
exact position of the pathological lesion is 
brought out, and if surgical measures are 
indicated they can be carried out at an 
early date, allowing a distinct advantage in 
prognosis. The clinician is also able to fol- 
low the results of his therapy by routine 
examination in selected cases. 

Another condition which I desire to 
bring to your attention is the seasonal 
incidence of the symptomatology in pep- 
tic ulcer. Moynihan many years ago 
emphasized it and stressed the constitu- 
tional type of individual in which it oc- 
curred. 

Einhorn also stressed it and brought out 
the fact that certain definite times of year 
seemed to be critical periods. Seventy- 
seven per cent of his cases occurred in the 
spring and fall. If one will follow his own 
ulcer case histories he will find that in the 
great majority this seasonal predominance 
exists. 

During these seasons there is a greater 
variability of the meteorological environ- 
ment. Thus it would appear that this 
factor must play an important róle in the 
reaction of the unstable individual who is 
afficted with an ulcer. 

In this connection the report of Preuner! 
on the effect of weather conditions on 
experimental asthma in guinea pigs is in- 
teresting. He found in a statistical study 
that the induced asthma was not de- 
pendent on such meteorological factors 
as temperature, humidity or atmospheric 
pressure as long as these factors remained 
constant, but that during periods of rapid 
change in weather conditions the average 
severity could be increased about 5o per 
cent. The fact that these meteorological 


! Preuner, R. Allergiestudien. Ztschr. f. Hyg. u. Infektionskr., 
1939, 121, 559-568. 
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factors are thus subject to accurate statis- 
tical study in laboratory animals is of 
basic scientific interest and, as pointed out 
in the Yournal of the American Medical 
Association, the new field of experimental 
meteorobiology may conceivably assume 
an important róle in future therapeutic 
study. 

Clinically, other diseases and symptom 
complexes exhibiting periodicity are those 
of the skin, prostate, certain types of 
asthma and hay fever, sinusitis and the 
historical shoemakers' tetany. Pulmonary 
emboli as Peterson and deTakats have 
shown, are predominantly seasonal in their 
occurrence. There are also seasonal varia- 
tions in the calcium, phosphorus and 
vitamin C levels of the blood. The iodine 
content of the thyroid gland in animals has 
been shown to vary markedly with the 
seasons, as recently brought out by Fen- 
ger. These are a few examples demon- 
strating the seasonal tide. 

Experimentally, ulcers have been pro- 
duced in the stomachs of dogs by theuse 
of pitressin, in the exact location as seen 
clinically in man. The blood supply to the 
tissue was diminished through increased 
tone or actual spasm of both muscle and 
blood vessels, with subsequent digestion of 
the involved area producing an ulcer. 
Time does not permit further examples. 

From these facts it can be seen that we 
are not dealing with an organism that is 
static and immutable but with an inte- 
grated and highly complex mechanism 
which must adjust itself continuously to 
the forces in its environment, both exter- 
nal and internal. Meteorological forces such 
as changes in temperature, humidity, bar- 
ometric pressure and the intensity of light 
are the most constant to which the in- 
dividual must adjust himself. 

Dietetic factors such as lack of intake or 
loss of certain vitamins or minerals play 
an important part. 

It is not reasonable to assume that a 
constitutionally unstable individual who 
may be depleted of certain substances or 

2 Current Comment. 7. Am. M. Ass., 1939, 713, 1036. 


808 


changed chemically by other factors is 
going to react emotionally in the same way 
as another individual who is well buffered 
in. his chemical and constitutional makeup. 
However, let us not forget the tremendous 
róle that emotional disturbances can play 
producing both psychic and physical dis- 
turbances. | 

I have attempted to present some of 
the environmental factors which affect the 
individual, and have brought to your atten- 
* tion two conditions which seem to be local 
expressions of a system disturbance. The 
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first, a spasm, expressing itself as a dys- 
function, апі the second, an ulcer, which 
goes through the stage of dysfunction on to 
tissue deatk and digestion. 
Fundamentally it would appear that 


‘pylorospasm is the result of an autonomic 


imbalance and that ulcer is an expression 
of an oxygen lack brought on by diverse 
environmental factors, both internal and 
external, ir a constitutionally inadequate 
individual." 


* For discussicn see page 841. 
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tained by him from a study of 69 nurses and 
laboratory workers; the leukocyte count here 
varied between 3,500 and 7,500 and the per- 
centage of lymphocytes between 20 and о; 
also here a leukopenia was obtained in 50.5 per 
cent. In these cases the lowest leukocyte count 
was 3,500 and the highest lymphocyte percent- 
age was 50.5. 

Especially interesting were the results ob- 
tained by the same author in the course of the 
last twelve years from a study of 344 physi- 
cians, nurses and technicians of the Holfelder 
Roentgen Institute. The leukocyte count in 
these cases varied between 4,000 and 8,500 and 
the lymphocyte value between 20 and 45 per 
cent. A leukopenia was found in 46 per cent of 
the cases. The lowest leukocyte count obtained 
was 3,500 and the highest lymphocyte value 
was 57.5 per cent. 

Gansslen definitely demonstrated the climat- 
ic and geographic influences on the white blood 
picture. These observatoins clearly show that 
the leukocyte and lymphocyte values in the 
healthy individual are subject to greater varia- 
tions than hitherto assumed. Slight quantita- 
tive changes in the white blood picture appear, 
therefore, not as pathologic but as physiologic 
reactions. They may be explained by the dy- 
namics of the blood regulation dependent on 
the vegetative nervous system which in its turn 
is intimately related to the hormones. The im- 
portant recognition of the normal variations in 
the white blood picture are essential for the 
evaluation of blood injuries observed in the 
personnel associated with roentgen rays. This 
author is of the opinion that a leukocyte count 
of 3,500 and a lymphocytosis up to 60 per cent 
observed in a radiologist or a roentgen tech- 
nician should no longer be looked upon as path- 
ologic. Also the quantitative deviations of a 
slight degree found in the remaining blood pic- 
ture should not be looked upon as roentgen in- 
juries but should be considered as due to vege- 
tative nervous reactions which have nothing to 
do with the radiation effect and which are not 
pathologic. However, if the leukocyte count is 
below 3,500 and the lymphocyte value exceeds 
60 per cent, the findings should be considered as 
pathologic and if observed in radiologists or 
roentgen technicians should be related to the 
effect of roentgen rays. If the above are found 
in association with a pronounced shift to the 
left in the white blood picture as well as the 
presence of individual myelocytes and myelo- 
blasts, then the findings point clearly to a radi- 
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ation injury. Findings of the last mentioned 
type are usually associated with changes in the 
red blood picture expressed in the form of aniso- 
cytosis, poikilocytosis, polychromasia and an 
increased number of reticulocytes as well as of 
the normoblasts.—.4. 5. Schwartzman. 


Bauer, К. Zur Kenntnis der Strahlenschadi- 
gung der menschlichen Lunge. (Contribution 
to our knowledge of radiation injury of the 
human lung.) Strahlentherapie, 1939, 64, 249- 
266. 


'The author reports a case of roentgen injury 
to the lung which led to death, which he dis- 
cusses from the clinical-roentgenologic view- 
point. A mediastinal tumor which extended in 
the left upper field, in all probability a thymo- 
genic carcinoma, was given three seriesof roent- 
gen treatments. The author reports exactly and 
in detail the course of the disease, the size of the 
dose and the time of irradiation. The autopsy 
revealed besides the extensive radiation indura- 
tion of the lungs which led to death, also a 
large indurated body in the upper mediastinum 
in which tumor cells were no longer demonstra- 
ble. 

In his report the author discusses extensively 
the literature dealing with the subject and the 
conditions under which such severe radiation 
injuries to the lung may occur. Besides the size 
of the roentgen dose and the intervals between 
the irradiation other conditions also, especially 
inflammatory processes in the lungs, favor the 
development of the radiation injury. A special 
predisposition to an inflammatory connective 
tissue reaction of the lung peculiar to a given 
individual may play an important róle. In con- 
sideration of the fact that because of the ana- 
tomical structure of the thorax the actual per- 
centage of the deep radiation dose cannot be 
determined with absolute certainty, excessive 
care is recommended in roentgen irradiation of 
the thorax.—.7. S. Schwartzman. 


Scuarrer, E., and Ккомвасн, E. Röntgen- 
strahlenschádigung der Lunge mit tódlichem 
Ausgang. (Roentgen injury of the lung with 
fatal termination.) Strahlentherapie, 1939, 64, 
267-290. 

A woman, aged thirty-nine, was subjected to 
intensive roentgen irradiation because of a 
mediastinal tumor; under the influence of this 
irradiation there occurred a complete indura- 
tive transformation of the tumor and a destruc- 
tion of all tumor cells. 
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Death of the patient occurred as a result of a 
pulmonary injury produced by the roentgen 
rays. . 

An attempt was made by the authors to de- 
limit the picture of pulmonary injury resulting 
from roentgen rays on the basis of their person- 
al observations and on the basis of the cases re- 
ported in the literature. Attention is called to 
the fact that besides the latent period two 
stages must be principally differentiated: the 
main reaction with the more or less acute in- 
flammatory processes and the stage of regres- 
sion with connective tissue proliferation, In 
men, however, these two stages cannot be as 
distinctly differentiated because of the pro- 
longation or spread of the radiation. 

The pathogenesis of the pulmonary changes 


is considered p these authors on the basis of 


Richer's vascular theory. By the aid of this 
theory the differences in the pathologico-ana- 
tomical and clinical findings obtained by the 
various authors may be easily explained. 
These authors. do not accept the designation 
of Desjardins! "roentgen pleuropneumonitis” 
aet to this type of pulmonary injury. These 
authors prefer the designation of “acute or 
chronic рени resulting from roentgen ir- 
radiation."—.4. S. Schwartzman. 


Винта, Негмат, Über Schädigung des Darmes 
bei Róntgenbestrahlung. (Injury to the in- 
testines by roentgen rays.) Sirahlentherapie, 
1939, 64, 291-310. 

"The author reports the history, clinical 
course and autopsy findings of 3 cases of injury 
to the intestines by roentgen rays. Macroscopi- 
ally in all these cases there developed a pro- 
nounced ulcer formation in the intestines. The 
histologic examination revealed necrosis of the 
intestinal wall of a variable degree, in some 
cases leading to a complete wall defect with 
fibrosis of the submucosa and occasionally hy- 
perplasia of the muscularis, injury to the serosa, 
slight infiltrations of a chronic inflammatory 
type and especially vascular changes in the 
form of slight endarteritis and in some cases a 
total endophlebitis obliterans. These intestinal 
injuries were found also in the neighboring 
macroscopically appearing intact, intestinal re- 
gions. 

For the verification of the diagnosis of roent- 
gen injury the findings were compared with 
similar findings in the intestine in other dis- 
eases such as tuberculosis, dysentery, intestin- 
al lues, uremia, endemic sprue, coprostasis and 
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lymphógranulomatosis. The author also com- 
pares the histologic findings made in his'cases 
with those reported in the literature and dis- 
cusses the topographic localization of the in- 
juries which he relates with the peculiari ties of 
the radiation И 

The author discusses cases of a similar na- 
ture reported in the DRE and considers the 
causes which may lead to a nd injury of 
the intestine; he ae s in detail the physical 
properties of roentgen radiation and the possi- 
bility of a combination injury based on condi- 
tions such as peculiarity of the tissues resulting 
from predisposing factors or from some vascu- 
lar injuries which have influenced the end.re- 
sults of the roentgen rays; he also considers the 
general biological effect of roentgenrays.—.4. S. 
Schwarzman. 


Снлост., H. Bisherige Ergebnisse der Röntgen- 
nahbestrahlung freigelegter Rektumkarzi- 
nome. (Results hitherto obtained in the 
treatment by close roentgen irradiation of 
exposed carcinoma of the rectum.) Sirahlen- 
therapte, 1939, 64, 219 -226. 

In a previous communication the author re- 
ported the results obtained in the treatment of 
8 patients suffering from inoperable carcinoma 
in which a disappearance of symptoms was ob- 
tained following an exposure of the carcinoma 
and a close roentgen irradiation. This method is 
essentially a combination of surgical and roent- 
gen treatment. The surgical treatment consists 
in the direct exposure of the tumor so that it 
can be reached by the rays similarly to a super- 
ficially situated tumor. The surgery consists 
basically, therefore, in a resection of the coccyx 
and lower segment of the sacrum after which 
the rectum is mobilized, spht and its two bor- 
ders are fixed into the skin wound by sutures. 
The tumor exposed in this manner is then sub- 
jected to roentgen irradiation. The diseased re- 
gion is irradiated daily with doses varying from 
150 to сос г. The irradiation is continued until 
the tumor has disappeared completely. To 
achieve this, in the author's practice, a total 
dose of 12,000 to 15,006 r was found necessary. 
The author emphasizes the absolute necessity, 
in treatment of this type, of oe the 
dose since this, he believes, makes possible the 
sterilization of the carcinoma cells. As a rule to- 
wards the end of the treatment there occurs a 
reaction of the mucosa manifested in the form 
of a deposit on the irradiated region of the in- 
testinal mucosa. The duration of this phenom- 
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enon lasts from six to eight Weeks апе in un- 
usual cases it may last even a few months. Oc- 
casionally also the intestinal wall reacts in the 
form of a sclerosing edema which may eventu- 
ally require surgical treatment. 

‘Employing this method 23 patients, prac- 
tically all of which had inoperable carcinoma of 
the rectum, were treated. 

In 14 of these a complete disappearance of the 
tumor was obtained. Two of these patients were 
under observation for about four years, 1 for 
three years, 3 for two years and the remainder 
for over one year. In all the successfully treated 
patients a gain in weight of 20 to 40 pounds was 
obtained. In all the cases which were subjected 
to a restorative surgical operation following the 
disappearance of the tumor a normal intestinal 
function was obtained. In consideration of the 
hopelessness of cases of this type the author 
considers the results presented above as satis- 
factory.—.4. S. Schwartzman. 





WALTHER, О. Resultate der Strahlenbehand- 
lung bei Sarkomen. (Results of radiation 
treatment in sarcoma.) Strahlentherapie, 1939, 
64, 59-112. 


Between 1919 and the end of 1936, 240 cases 
of sarcoma were treated and followed up in the 
Roentgen Institute of Zurich; 132 of the cases 
were males and 108 females and the average age 
of the patients was 44.8 years. In this number 
cases of solitary giant cell tumor, cases of lym- 
pho-epithelial tumor and melanoma were not 
included. The distribution of the sarcoma in the 
cases studied was as follows: 19 per cent along 
the digestive tract, 16 per cent along the sup- 
porting tissues with the exception of the bony 
system, I4 per cent in the bony system, I5 per 
cent in the region of the respiratory tract, 12 
per cent in the region of the thyroid gland, 9 per 
cent in the region of the lymph node system, 7 
per cent in the region of the genitourinary tract 
and 2 per cent in the mammary glands. In от 
per cent, or 219 cases, the diagnosis was verified 
histologically and was as follows: round cell 
sarcoma in 37 cases, lymphadenoid sarcoma in 
36 cases, spindle cell sarcoma in 32 cases, poly- 
morphocellular sarcoma in 27 cases, sarcoma 
without more distinct differentiation in 26 cases, 
fibrosarcoma in 14 cases, hemangio-endotheli- 
oma in 12 cases, Ewing's sarcoma in 10 cases, 
reticulo-endothelial sarcoma in 9 cases, osteo- 
genic sarcoma in 6 cases, myxofibrosarcoma in 
5 cases, plasmocytoma in 4 cases and myeloma 
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in one case. In 9 per cent, or 21 cases, no his- 
tological verification was obtained. 

Of the 24% cases, 38, or 16 per cent, were 
treated surgically-radiotherapeutically and 202, 
or 84 per cent, were treated exclusively by radi- 
ation therapy. In 145 of the 202 cases, or 72 per 
cent, at attempt was made to obtain a cure by 
radiation therapy and in 57 patients, or 28 per 
cent, the irradiation was given for palliative 
purposes purely, since a cure could no longer be 
expected. 

Two hundred thirty-seven of the 240 cases 
have been followed up in the course of one year 
after the treatment. Of these 69, or 29 percent, 
were free of symptoms; 223 cases were followed 
three years after the treatment and of these 44, 
or 20 per cent, were found free of symptoms, 
while 201 cases were followed five years after 
the treatment was terminated and of these only 
26, or 13 per cent, were free of symptoms. 

Of the 240 cases only 31, or 13 per cent, were 
in an operable stage at the time radiation ther- 
apy was instituted, while 209, or 87 per cent, 
were in the inoperable stage. The results ob- 
tained in the operable cases were as follows: 

Nineteen of the 31 cases, or 63 per cent, were 
free of symptoms after one year; 14 cases, or 56 
per cent, were free of symptoms after three 
years and 7 cases, or 35 per cent, were free of 
symptoms after five years. Of these 31 cases 
only 1, a bilateral round cell sarcoma of the 
mammary gland, was locally cured by the ex- 
clusive use of radiotherapy but died from a gen- 
eralized metastasis. The remaining 30 cases 
were first operated on and then given radium 
therapy. 

Two hundred five of the 209 inoperable cases 
could be followed up and the results obtained 
were as follows: 

Forty-eight of the 205 cases, or 23 per cent, 
were free of symptoms after one year; 29, or 14 
per cent, were free of symptoms after three 
years, and only 10 per cent were free of symp- 
toms after five years. 

The best results, judged on the basis of a five 
year follow up study, were obtained in cases of 
tumors of the eye region, ear region, mouth cav- 
ity, mesopharynx, mediastinum and the sup- 
porting structures of the body. The permanent 
cures here exceeded 25 per cent. In other locali- 
zations either slight or no permanent cures were 
obtained. 

One hundred eighty-one of the 240 cases of 
sarcoma, or 75 per cent, died as a result of the 
disease; 113 of these, or 62 per cent, were favor- 
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ably influenced palliatively. The average dura- 
tion of life of the patients who died following 
irradiation from neoplasms was 42.2 months. 
Good palliative results were obtained in tumors 
of the accessory nasal cavities, of the epiphar- 
ynx, mescpharynx and of the mediastinum. Poor 
palliative results were obtained in tumors of 
the kidneys, colon and urinary bladder.—. 5. 
Schwartzman. 


Mayer, A. 30 jahrige Erfahrungen über 
Uteruskarzinom-Therapie. (Experience of 
thirty years with therapy of uterine car- 
cinoma.) Strahlentherapie, 1938, 63, 407—413. 


'The curative results in cases of uterine car- 
cinoma obtained in various clinics vary con- 
siderably and are therefore not always com- 
parable. In consideration of the above it ap- 
pears desirable to discuss the results obtained 
in the treatment of uterine carcinoma in the 
course of the last twenty years by the author 
and the results obtained by Dóderlein in the 
course of ten years which were followed up by 
the author. 

The methods of treatment employed during 
these years were as follows: pure surgical, 
surgery combined with prophylactic after-ir- 
radiation, preliminary irradiation followed by 
surgery and pure irradiation. 

'The present report, therefore, deals with the 
results obtained from these various methods. 
Altogether 1,900 cases of carcinoma of the 
cervix were treated. The criterion of the re- 
sults obtained was based on the absolute 
permanent cure, the surgical mortality and the 
working ability of the patients in inoperable 
cases. An absolute permanent cure of the cases 
observed was obtained in about 20 per cent 
and a relative cure in the surviving operated 
patients was obtained in 39.3 per cent. The 
primary surgical mortality varied between 18 
and 20 per cent. 

An attempt was made to improve the surgical 
permanent cure and therefore surgery was 
complemented by prophylactic after-irradia- 
tion. In 85 cases where this method of treat- 
ment was employed the relative cure of 39.3 
per cent was increased to 47 per cent. Next an 
attempt was made to decrease the primary 
surgical mortality. In nearly 50 per cent of the 
cases death was due to peritonitis. To eliminate 
this a prophylactic preliminary irradiation was 
carried out. In 91 cases where this treatment 
was used the total postoperative mortality was 
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only 4.$ per cent and the mortality due to 
peritonitis proper was only 1.1-per cent. • 

Eventually the radium-roentgen treatment 
was basically employed. For purposes of 
evaluation of the results obtained, 147 cases 
were available with an operability of 48 per 
cent. The relative cure obtained in these cases 
was 46.9 per cent in comparison with the 47 
per cent obtained from surgery. Otherwise, 
however, irradiation was found preferable to 
surgery, since the irradiation has practically no 
primary mortality, and is employable in each 
case including the inoperable cases. Irradiation 
also gives a better absolute cure, namely, 30 
per cent in comparison with 20 per cent ob- 
tained from surgery and a relative cure of 17.4 
per cent in the inoperable cases. The data 
presented above clearly show the full justifica- 
tion of radiation treatment of carinoma of the 
uterus. It is not only not inferior to surgery, 
but in some respects actually superior. 

The operability of carcinoma of the body of 
the uterus as judged on a study of 450 cases 
was found to be equal to about 80 per cent. The 
postoperative mortality in these cases was 9.6 
per cent. The absolute cure obtained in all the 
observed cases was 46 per cent. With the addi- 
tion of the prophylactic after-irradiation em- 
ployed on 124 cases, an absolute cure of 48 
per cent was obtained. A relative cure of the 
operative cases was obtained in about 60 per 
cent, and was therefore considerably higher 
than in cases of carcinoma of the cervix. Con- 
trary to the results obtained from surgical 
treatment by means of pure irradiation, an 
absolute cure was obtained in only 33 per cent, 
therefore inferior results to those obtained 
from surgery. In consideration of the results 
obtained this author recommends and actually 
employs surgery as a rule in cases of carcinoma 
of the body of the uterus and only exception- 
ally uses irradiation. The following conclusions 
are drawn by the author: 

Roentgen-radium irradiation is the usual 
method of treatment in carcinoma of the cervix. 
Surgery must be considered in carcinoma of the 
uterus, in rare cases of carcinoma of the cervix 
during pregnancy in carcinoma of the cervical 
os or the so-called central carcinoma nodules 
which are frequently the adenocarcinoma type, 
and in carcinoma of the cervix of young 
women which appears especially malignant. As 
a second choice surgery is considered in car- 
cinoma of the cervix refractory to roentgen 
rays which do not respond sufficiently six to 
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eight weeks after the irradiation, in cases 
where an apparent cure has been obtained from 
irradiation but where a bloody, foul smelling 
discharge persists pointing to a carcinoma in 
the deeper regions, in the rare cases of radio- 
genic vaginal stenosis where a bloody or foul 
smelling discharge points to carcinoma in the 
deeper regions and in the occasional operable 
carcinoma recurrences following irradiation.— 
A. S. Schwartzman. 


ScHMIEMANN, Ко. Ergebnisse der Strahlen- 
behandlung des Uteruskarzinoms an der 
Würzburger Universitats-Frauenklinik. (The 
results of radiation treatment of carcinoma 
of the uterus at the Würzburg University 
Women’s Clinic.) Strahlentherapie, 1938, 63, 
583-613. 

The author reports the results obtained in 
the course of nine and a half years, from Jan- 
uary I, 1924 to July 1, 1933, from pure radia- 
tion treatment of uterine carcinoma employed 
in the Würzburg University Women’s Clinic. 
The treatment consisted always i in a combined 
application of roentgen and radium rays. The 
report of the results is based on the accepted 
standards for statistics dealing with carcinoma 
as suggested by Winter and Voltz. Special 
attention has been paid not only to the data 
dealing with restoration of efficiency or cures, 
but also to the mortality and to the duration 
of life of the irradiated carcinoma patients. A 
classification according to age revealed a clear 
cut predominance of the fifth decade over all 
other age groups. No difference could be ob- 
tained regarding the results from irradiation as 
related to different age groups. 

A comparison of the results obtained in differ- 
ent clinics from radiation therapy and surgical 
treatment in uterine carcinoma, as reported in 
the literature, revealed a definite superiority 
of the results obtained in the treatment of car- 
cinoma of the uterine cervix in the University 
Clinic of Würzburg, in comparison with the 
results obtained in other clinics from pure 
radiation treatment or pure surgical treatment. 
No such clear cut superiority could be demon- 
strated in regard to the results obtained from 
the treatment of carcinoma of the uterus. 
Even though a definite answer to the question 
whether radiation treatment or surgery should 
be employed in carcinoma of the uterus cannot 
be given, nevertheless, in consideration of the 
developmental possibilities of radiation ther- 
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apy, in comparison with the possibilities of 
surgery which has practically already reached 
its peak, thesauthor is inclined to state that he 
believes in the great future of pure radiation 
therapy.— A. S. Schwartzman. 


Carrier, P. Ergebnisse und Erfahrungen der 
Kollumkarzinombehandlung mit besonderer 
Berücksichtigung der Radiumtherapie. (Re- 
sults and experiences in the treatment of 
carcinoma of the cervix with special con- 
sideration of radium therapy.) S/raM/en- 
therapie, 1938, 63, 639-657. 

The report deals with the results and experi- 
ences of Stoeckel’s clinic in Berlin in the “‘selec- 
tive" treatment of carcinoma of the cervix 
and the results are based on a study of seven 
years’ duration. Of the 1,314 cases of carcinoma 
of the cervix treated during this time, an ab- 
solute cure was obtained in 28.9 per cent. A 
relative cure obtained by operation was dem- 
onstrated in 45.9 per cent (399 cases) and a 
relative cure obtained by irradiation was dem- 
onstrated in 21.9 per cent. The author discusses 
in detail the technique of the radium treat- 
ment of carcinoma of the cervix routinely em- 
ployed in Stoeckel's clinic. The relative irra- 
diation of the early cases of carcinoma (Groups 
1 and 11) was 35.8 per cent and was, therefore 
about 10 per cent below the cures obtained by 
operation, which points to the preferability of 
surgery. The efficiency of radiation therapy 1s 
especially imposing in the poor cases in which 
it still offers a permanent cure in about 13.2 
per cent of the cases. The pure primary radium 
mortality was 1.5 per cent in the 905 cases 
treated in this manner, the infection mortality 
was only 0.7 per cent. The irradiation injuries 
referable to radium under the technique em- 
ployed were demonstrable in only 3 cases in 
the form of an ulcerative proctitis. SS. 
Schwartzman. 


WaASSERBURGER, K., and SMEREKER, Н. Die 
Radiumbehandlung des Gebarmutterhals- 
krebses. (The radium treatment of carci- 
noma of the uterine cervix.) Strahlentherapie, 
1938, 62, 584-600. 


An attempt was made by the authors to de- 
termine the dosage distribution in radium ther- 
apy of carcinoma of the uterine cervix. This 
study was referred chiefly to the methods of 
treatment employed in the Radiological In- 
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stitute of Vienna in the form recommended by 
Forssell and Heyman, on one hand, and by 
Regaud, on the other hand. The Ҹоѕе measure- 
ments were carried out according to the con- 
denser chamber methods of Sievert and the 
doses were reported in roentgens and in imc. h. 
In order to determine the dose which actually 
acts on the tumor the measurements were car- 
ried out in the immediate proximity of the ap- 
plied radium preparation. The study of the 
distribution of this dose of rays on the greatest 
path of extension of carcinoma of the uterine 
cervix such as the parametrial tissue, the 
urinary bladder, rectum and the lymph nodes 
was carried out on preparations of cadavers. 
The results obtained from the dose measure- 
ments were compared with the clinical experi- 
ence from the use of the radium therapy in the 
treatment of carcinoma of the uterine cervix. 
It was found during these studies that in order 
to prevent a pronounced change of the mucosa 
in either of the two methods referred to above, 
a new packing of the vaginal radium applicator 
is necessary. It was further found that in ad- 
vanced cases of carcinoma of the uterine cervix 
a carefully planned roentgen irradiation follow- 
ing the radium application is necessary.— 
4. S. Schwartzman. 


Ріскнах, A. Die intrauterine Radiumbehand- 
lung der hamorrhagischen Metropathien. 
(The intrauterine radium treatment of 
hemorrhagic metropathy.) Strahlentherapie, 
1938, 63, 682-688. 

A new period of special research and treat- 
ment of diseases dependent on animal germinal 
glands has been instituted with the discovery 
of the high radiosensitivity of these animal 
germinal glands. Especially the recognition of 
the relation of the so-called benign uterine 
affections with the disturbance in the ovarian 
activity led to the development of a procedure 
which at present may be looked upon as the 
method of choice in the treatment of these 
affections. There exists a large group of uterine 
hemorrhages which are not of a malignant 
origin but which frequently lead to conditions 
dangerous to the life of the patient, in which 
modern radiation therapy assumes a dominant 
position. Reference is had here to the hemor- 
rhagic metropathia, especially the climateric 
and preclimateric hemorrhages the cause of 
which must be looked for in pure functional 
disturbances in the ovarian inner secretory 
activity. 
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The Ovaries are glandular organs, the cells 
of which are in a constant state'of development. 
With the progress of proliferation the radio- 
sensitivity of the follicular apparatus increases. 
In the resting mature follicles the radiosensi- 
tivity is decreased. Two paths are accessible 
to therapy, namely a uniform destruction of all 
ovarian cells and a partial elimination of func- 
tion of the most sensitive part of the follicular 
apparatus. Both these purposes can be achieved 
by deep roentgen therapy. 

This author employs weakly filtered radium 
radiation in cases of hemorrhagic metropathies. 
This treatment is employed preferably in in- 
dividuals of the preclimateric age. In all other 
cases of hemorrhagic metropathy of a benign 
cause, roentgen therapy is employed when no 
surgical indication exists. In regard to treat- 
ment, the author emphasizes the importance of 
a thorough history, with special attention to 
previous infectious diseases of the genital or- 
gans or their appendages. The treatment can 
not be employed in cases of recent inflamma- 
tory processes of the genital organs. In cases 
where there is a previous history of adnexal 
diseases, a careful control of the temperature 
of the patient is necessary. À thorough blood 
picture must be obtained. In each case an ex- 
ploratory curettage must precede the treatment 
in order to exclude malignancy. The patient is 
prepared for the treatment in the course of two 
to three days after admission and this prepara- 
tion consists in antiseptic treatment of the 
vagina, cervix and cervical canal by means of 
tampons soaked in antiseptic solution. The 
amount of radium employed is determined by 
the size of the uterine cavity. In most cases 30 
to co mg. of radium is necessary and the radium 
is introduced under aseptic precautions. The 
average dose is about 1,500 mg. hr. The average 
age of the women treated in this manner is 43.3 
years and in each case permanent amenorrhea 
is obtained on the average after 0.7 months. 

Not in a single case did this method of treat- 
ment prove ineffective. Not in a single case 
were any undesirable side effects observed. 
Following éach treatment, however, the pa- 
tients should be under observation; especially 
during the first months after the treatment an 
occasional sounding of the uterine cavity 1s 
necessary in order to prevent any possible 
occlusions of the cervical canal and a conse- 
quent infection. 

This type of treatment must not be employed 
in women suffering from chronic inflammatory 
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processes of the adnexa as well as in all cases 
with acute or chronic processes of the genitals. 
It must be remembered that in cases of the last 
mentioned type also percutaneous radium 
therapy is not without danger. 

It is surprising how soon after the radium 
treatment the general condition of the patient 
improves and the patient is in a position to 
return to work. The author believes, on the 
basis of his experience, that intrauterine weakly 
filtered radium therapy is the method of choice 
in the treatment of preclimateric hemorrhages. 
—A. S. Schwartzman. 


Cratnz, Franco. Die Behandlungserfolge bei 
den bósartigen Eierstocksgeschwülsten. (The 
results obtained in the treatment of malig- 
nant tumors of the ovaries.) StraMentherapie, 
1938, 03, 434-464. 

1. Each case of a malignant tumor of the 
ovaries must at first be operated on; if a com- 
plete surgical removal of the tumor is im- 
possible, as much of the tumor as possible 
should be removed. 

2. In cases where the tumor is present only 
on one side, the second ovary, which may be 
perfectly healthy, must also be thoroughly re- 
moved. The uterus should be left intact. 

3. In each case radiation therapy should be 
given after the operation even when the entire 
tumor has apparently been removed. As much 
as possible it should be given in the form of a 
homogeneous roentgen irradiation of the pelvis 
and lower abdomen and an additional intra- 
uterine radium application should be carried 
out. 

4. In those cases where no surgery can pos- 
sibly be carried out, irradiation should be em- 
ployed if the general condition of the patient 
permits it. Also in cases of this type a combined 
roentgen-radium irradiation is desirable. 

5. The results obtained from the treatment 
carried out according to the above given 
method in the University Clinic of Würzburg 
are better than any hitherto reported in the 
literature. Of the 152 patients with malignant 
tumors of the ovaries observed, 23.7 per cent 
were stili alive after five years; of the 131 
treated cases, 27.5 per cent were still alive after 
five years. Of the 38 cases where the tumor was 
thoroughly removed surgically, 60.5 per cent 
were still alive after five years. Of the inoper- 
able cases (incompletely surgically removed 
tumors and postoperatively irradiated or ex- 
ploratory laparotomies and postoperatively ir- 
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radiated or only irradiated cases), I4 per cent 
were still alive after five years; of the inoperable 
cases, 19.5 pér cent were alive after five years 
of those where the tumor was partly removed 
while only 4.5 per cent of the cases remained 
alive after five years where the exploratory 
laparotomy was followed by irradiation; of 
those inoperable cases which were treated only 
by irradiation, 13.3 per cent were still alive 
after five years. Of all surgically treated car- 
cinoma cases 25 per cent were alive after five 
years and of all the surgically treated sarcoma 
cases 100 per cent were still alive after five 
years. 

6. The therapeutic results presented above 
are of especial value because they were ob- 
tained from a definite plan of treatment, be- 
cause the results are classified on the basis of 
the different types of treatment and because 
the percentage of cases after five years' obser- 
vation was determined.—.4. 5. Schwartzman. 


MISCELLANEOUS 


CROWTHER, J. A. Die biologische Wirkung der 
Róntgenstrahlen. (The biologic effect of 
roentgen rays.) Strahlentherapie, 1938, 62, 
569-583. 

Experimental studies of the biologic effect of 
roentgen rays have been carried out since 1895. 
The literature dealing with this subject is ex- 
tremely extensive. A study of this literature 
reveals that best results were obtained when the 
effects of roentgen rays were studied on simple 
systems. This author also limits himself to the 
study of the effect of roentgen rays on indi- 
vidual cells and unicellular organisms. Experi- 
ments of this type show an unusual variability 
of the radiation effect on different types of 
tissues. For instance, even a dose of 40 r may 
kill about 50 per cent of some unicellular organ- 
isms; on the other hand, a dose of 330,000 r is 
necessary in order to produce death of 5o per 
cent of the individuals of a Co/pidium culture. 
An elimination of cell division may be obtained 
in tissue cultures with a dose as small as 120 r; 
on the other hand, a dose of 13,000 r is neces- 
sary in order to achieve a complete death of the 
cells. During cellular division the cells are more 
sensitive to roentgen rays, and rapidly growing 
non-differentiated cells are in general more 
sensitive than mature cells. Doses of roentgen 
rays capable of killing all types of living tissue 
are beyond 100,000 r. This effect, which is non- 
specific, is no doubt based on chemical changes 
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in the cytoplasm produced by the changes in 
the tissues. Photochemical changes are demon- 
strable in many types of organicand inorganic 
substances when large doses of roentgen rays 
are used. The effect is chemically demonstrable 
following the use of a dose of 2,000 r, a dose, 
therefore, 50 times as strong is necessary in 
order to change the cellular cytoplasm to such 
an extent that it would produce death of the 
cell. It is not surprising, therefore, that a tissue 
culture may be led to death from the use of a 
dose of 100,000 r. On the other hand, it is quite 
surprising that in the same tissue only 1/1000th 
of this dose is capable of producing extensive 
biological effects. 

The effect of some roentgen-ray doses may 
be classified in three groups: (1) elimination of 
the division ability of the cells; (2) production 
of mutations, and (3) in certain cases, especially 
in cells which divide rapidly, death. 

Mitosis and mutations are functions of the 
cellular nucleus. The destruction in the rapidly 
growing tissues is probably conditioned by the 
inability of the irradiated cells to divide. In all 
probability, therefore, in each case the radia- 
tion effect does not involve the cell as a whole, 
but especially the cellular nucleus. Vitemberger 
demonstrated experimentally that in a resting 
stage the cellular nucleus is 25 times as sensi- 
tive to roentgen rays as the cytoplasm. 

Experimental studies further justify the 
statement that the point of the radiation effect 
is not limited to the nucleus as a whole but to 
certain structures of the nucleus. The resting 
nucleus appears completely homogeneous. By 
means of the usual microscopic methods not a 
trace of the structural richness of the nucleus is 
demonstrable. According to the general view of 
cytologists the apparent uniformity of the 
nucleus actually exists. During this stage the 
cell is relatively slightly sensitive to roentgen 
rays. With the appearance of mitosis the char- 
acteristic cell division structures appear and 
especially during this stage of the life of the 
cell it is very sensitive even to small roentgen- 
ray doses. The appearance of cell division struc- 
tures and the increased sensitiveness are doubt- 
less not accidental in nature. Still more con- 
clusive proof is obtained from experiments 
dealing with the radiation effect on the heredi- 
tary mass. An effect of this type cannot be re- 
produced to the same degree by any other 
agent. The gene theory of mutations is one of 
the best founded biological theories and each 
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radiation effect must in the last analysis repre- 
sent an effect on a gene. In this manner, the 
specific effectiveness of the roentgen rays on 
particles of submicroscopic dimensions is con- 
clusively proved. 

The relationships between the dose and bio- 
logical effect have been very thoroughly 
studied. The results of these studies are usually 
represented in the form of curves which illus- 
trate the percentage of the surviving individ- 
uals dependent on the radiation dose. 

The explanations of the biological mode of 
action of roentgen rays may be classed into two 
main groups which may be briefly designated 
as the toxin and the "hitting" theories. Accord- 
ing to the toxin hypothesis, the radiation ; ro- 
duces as a result of a photochemical influence 
of the nuclear substance a nonspecific toxically 
acting substance which by way of diffusion into 
the neighboring tissue leads to the observable 
changes. 

According to the "hitting" theory the effect 
of roentgen rays comes to manifestation when 
a sensitive biological structure is hit by the 
roentgen rays. Both theories are rather well 
substantiated. This author is of the opinion 
that basically the biologic effect of roentgen 
rays is to be explained by the changes in the 
electric charge proper. The appearance of the 
different structures at the beginning of mitosis 
is highly similar to the coagulation of colloid 
particles and it is known that the structures are 
electrically charged. The equilibrium between 
the differentiated and homogeneous phases of 
the nucleus must be very labile so that at a 
critical point a change in the charge is easily 
achieved and this change disturbs the entire 
course of the mitosis or disturbs the normal 
distribution of genes and thereby leads to a 
mutation. À few years ago this author, together 
with Fairbrother, showed that positively 
charged colloids may be destroyed by roentgen 
rays. The dose necessary for this purpose is 
relatively large but the colloids employed in 
these experiments were more distant from the 
isoelectric point than those occurring in the bio- 
logical material. Recently this author, together 
with Liebmann, discovered the fact that even 
with a dose of roentgen rays as small as 20 r 
the electrokinetic potential can be changed by 
about 10 per cent. Changes of the potential of 
the colloid of a similar degree may produce 
definite biologic effects in the cellular nucleus. 
—A. 5. Schwartzman. 


VoL. 4g, No. 5 
Dagrs, FRANz, FAJERMAN, A., and VANDE- 
purrE-vAN Hove, W. Wie sich beim Ver- 
suchstier eingespritztes lösliches Radium in 
den verschiedenen Kórpergeweben verteilt. 
(The distribution of soluble radium in the 
*various body tissues following its injection 
into the experimental animal.) Svrahlen- 

Thera ie, 1938, 63, 545-555. 

A series of experiments was carried out by the 
authors of the following nature: A white rat, 
inoculai_d with a sarcoma tumor of about 1.5 
cm. in diameter, during an advanced state of 
pregrancy, was given subcutaneously daily in 
the course of three days in succession 1 cc. of 
а reuium solution of 1:400,000, that is, 0.0075 

g. of radium. The animal was killed six hours 
after the last injection and many sections from 
various tissues were made for imbedding and 
drying. The following dried tissue when acting 
on a film in the course of seven days rendered 
*he film black: bone, liver, kidney, fetus and 
skin region where the injection was made. After 
fcur weeks also blood and lung tissue rendered 
the film black. The appearance of the film was 
doubtful under the influence of spleen, pla- 
centa, amniotic fluid and stomach tissue. No 
effect whatsoever was obtained from sarcoma 
tissue, heart, suprarenal tissue, brain and 
muscle tissue. The imbedded tissue gave a 
weaker effect apparently as a result of the 
washing which preceded the imbedding. The 
tissues which, according to these experiments 
contained most radium, were bone, liver, kid- 
ney and fetus. The placenta, therefore, did not 
act as a storing organ and the tissue of the 
fetus retained more radium than the placenta. 

In another experiment a pregnant guinea pig 
inoculated with sarcoma tissue was given some 
radium injection shortly before delivery, re- 
ceiving altogether 0.02 mg. of radium. Seven 
hours after the last injection the guinea pig was 
killed. Also in this experiment the liver, kidneys 
and lungs were found to contain radium; also 
here the placenta and fetus contained radium 
and also here the placenta did not prevent the 
penetration of radium into the fetus. Numerous 
other experiments were carried out by these 
iuthors and the following results were ob- 
:ained: 

Pregnant and non- -pregnant mice, white rats 
ind guinea pigs were given soluble radium as 
vell as various animals inoculated with sar- 
‚ота tumors. For purposes of demonstration 
of the radium in the tissues the roentgeno- 
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graphic picture was utilized. The films were 
subjected to the influence of the various organs 
in the course of one week up to three months. 
These studies have shown that the radium was 
found in largest amounts in the organs which 
are considered as excretory organs such as liver, 
kidneys and lungs, as well as in those which 
function as blood forming tissues, such as bony 
tissue, liver and spleen. The placenta and fetus 
both contained some radium and the placenta 
did not prevent the penetration of radium into 
the fetus. Sarcoma tissue does not contain ex- 
cessive amounts of radium. Only traces and in 
some cases no radium was found in the muscle 
and brain tissue. The largest amount of radium 
was found in the bony tissue; relatively large 
amounts of radium were found in the liver and 
spleen and somewhat later also in the kidneys, 
intestines and lungs. Small amounts of radium 
are found in the sarcoma tissue and in the blood 
only during the first three days following the 
last radium injection—d. S. Schwartzman. 


Керіхс, R. Uber den Einfluss von Eiweissab- 
bauprodulcben auf die Vorgänge bei der 
Krebsbildung. (The influence of protein de- 
composition products on the processes in 
carcinoma formation.) Strah/entherapie, 1938, 
63, 556-560. 


It is generally assumed that two essential 
factors must cooperate in order to make pos- 
sible the appearance of carcinoma, namely, the 
local factor: a cellular decomposition and re- 
generation focus, and the general factor: the 
predisposition. Below the author discusses the 
significance of protein bodies for the appear- 
ance of these two factors. Recent studies have 
substantiated the old observation that cellular 
destruction and regeneration precede the de- 
velopment of a carcinoma. It is at present an 
accepted fact that cellular dissolution foci and 
proliferation foci which correspond to the 
chronic ulcer formations may occur within the 
tissue frequently without actually producing 
a genuine ulceration. Under these conditions 
they represent the closed cellular dissolution 
and proliferation foci. In the mammary gland, 
for instance, there occurs under the influence 
of estrin an alternation between necrosis and 
proliferation. Similar conditions are found in 
indol poisoning in the bone marrow, in some 
parenchymatous organs under the influence of 
protein bodies and in the reticulo-endothelial 
system under the influence of tar. The various 
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carcinoma producing substances which differ 
vitally in their nature have, therefore, the same 
biological effect; that is, produce within the 
tissues latent foci of cellular dissolution and 
proliferation the effect of which is identical 
with chronic ulcerations. The similarity of the 
latent chronic cellular dissolution foci with 
chronic ulcerations permits a uniform definition 
of all carcinoma producing substances and 
enables the explanation of the localization of 
many deeply situated forms of carcinoma. In 
the local focus the protein bodies which origi- 
nate during the cellular dissolution lead to the 
development of cellular proliferation. On the 
other hand, the absorption of protein decom- 
position products which reach into the circula- 
tion during the cellular dissolution leads to a 
definite intoxication of the body which repre- 
sents the cause of the predisposition to car- 
cinoma. 

The predisposition to carcinoma implies the 
existence of relations which predispose and 
promote the appearance, propagation and the 
development of the peculiar metabolism of 
malignant cells. The following are the con- 
ditions which determine this predisposition: 
(1) Humoral changes, such as an alkalosis, an 
increased content in polypeptids, aminoacids, 
fibrinogens, globulins and cholesterin. (2) 
Functional disturbances; a diminished oxygen 
supply to the tissue, an increased glycolysis, 
disturbances in the blood sugar regulation, a 
paralysis of the reticulo-endothelial system, an 
increased water content of the tissue and a 
vagotonia. (3) Endocrine disturbances; hyper- 
trophy of the anterior lobe of the hypophysis 
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and a ecertain “increase in the number and 
volume of the islands of Langerhans. . 
The pathogenesis of the general carcinoma 
predisposition seems, therefore, to consist of an 
intoxication of the body with protein decom- 
position products. These protein decomposition 
products are endogenous or exogenous in origin, 
depending on the fact whether they are derived 
from the body proper or from exogenous pro- 
tein bodies. The exogenous intoxication occurs 
as a rule through the food intake. It has been 
proved that complex polypeptids may reach 
the peripheral circulation when the protein 
utilization by the liver is insufficient. An acute 
protein intoxication, digestive in nature, may 
appear as a result of intestinal obstruction 
which is followed by an excessive absorption. 
A chronic protein intoxication may occur in 
individuals who superficially appear healthy 
but who suffer from a liver insufficiency. es- 
pecially affecting the protein metabolism. 
The work is concluded with the statement 
that the closed foci of cellular dissolution and 
regeneration are the analogies of chronic ulcers 
and with the statement that the humoral path- 
ologico-anatomical and functional symptoma- 
tology of the carcinoma patients is not specific; 
similarly it is not irrelevant or secondary be- 
cause it seems to present signs of a protein 
intoxication. The fact that many humoral 
changes appear exactly identical in carcinoma 
patients and in various other protein intoxica- 
tions explains the fact why hitherto specific 
humoral charges have not been demonstrated 
in carcinoma patients.—A. 5. Schwartzman. 
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proctosigmoidoscopic findings are eacking. 
m requently, however, roentgenologic and 
proctosigmoidoscopic diagnoses are found 
to be in disagreement, and now and then 
the evidence yielded by one or the other or 
by both examinations is such that a definite 
diagnosis is not forthcoming. It is in such 
instances that the clinician finds that he 
must pursue new or unusual avenues of in- 
quiry. The history and physical examina- 
tion assume renewed importance. The 
results of hematologic examinations, of his- 
tologic, cytologic, bacteriologic, and chemi- 
cal analyses of stools, of specific serologic 
and immunologic tests, and finally of more 
or less specific therapeutic tests all are ad- 
vanced in evidence and critically evaluated. 

Although the histories of patients af- 
flicted with these types of ulcerative colitis 
have, in general, marked degrees of similar- 
ity, significant points may often be elicited 
on the sole basis of which it may be possible 
to predict the ultimate diagnosis rather ac- 
curately. A history of rectal bleeding that 
has continued for weeks or months but has 
gradually increased in amount, that has 
been accompanied by diarrhea which de- 
veloped insidiously but gradually increased 
in severity often to the point of being in- 
tractable, with remissions and exacerba- 
tions of both symptoms, points strongly 
to the existence of ulcerative colitis type 1 
(thrombo-ulcerative). When dysentery de- 
velops in a case of pulmonary tubercu- 
losis, if ulcerative colitis of any kind is 
present it will probably be tuberculous in 
origin (type 4). The history of a patient 
with dysentery will often show that he 
has been in a region where amebic dysen- 
tery has been endemic, and this gives an 
immediate clue as to the possible nature 
of the difficulty (type 5). The history of a 
paient with dysentery may also show 
that he has long subsisted on a diet ob- 

.asly inadequate; in instances of this 
kind the clinician will conduct investiga- 
tions along dietary lines (type 6). In ul- 
cerative colitis type 2 and type 3 the his- 
tory is just as lacking in distinguishing 
diagnostic features as are the pathologic 
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manifestations. The onset is usually severe, 
but may be mild; even though the stools 
and rectal discharges are not great in num- 
ber, great depletion may take place rapidly. 
Disturbances of the upper part of the di- 
gestive tract are observed more frequently 
in this type of ulcerative colitis than in 
others. 

In this series of patients with ulcerative 
colitis 62 (12.5 per cent) were less than 
twenty years of age; 305 (61 per cent) 
were between twenty and forty years ofe 
age; 115 (23 per cent) were between forty 
and sixty years of age; and only 18 (3.5 per 
cent) were more than sixty years of age. 
The youngest patient was an infant of 
fifteen months; the oldest was a man aged 
seventy-three years. Two hundred and 
seventy-nine patients (56 per cent) were 
males. 

The cases were analyzed by type with 
respect to duration, degree of severity, and 
degree of anemia as indicated by deter- 
minations of the amount of hemoglobin in 
the blood. Patients with ulcerative colitis 
type 1 (thrombo-ulcerative) in general had 
symptoms for long periods of time, while 
patients with ulcerative colitis types 2, 3 
and 4 (tuberculous) were ill for relatively 
short periods of time. In general, the 
symptoms of all types of ulcerative colitis 
were of moderate degrees of severity. 
Severest anemia was observed in cases of 
ulcerative colitis type 1 (thrombo-ulcera- 
tive). This is not a surprising finding since 
patients with this disease were ill longer 
and had occasion to suffer greater losses of 
blood than patients with the other types 
of ulcerative colitis. 

As was pointed out earlier in this paper, 
the final or ultimate diagnosis in cases of 
ulcerative colitis is not always made on 
the occasion of the patient's first consul- 
tation with the physician. The diagnosis 
may be made with relative ease when all 
findings dovetail into what has become 
recognized as the typical clinical and 
pathologic syndrome of one of the better- 
known types of ulcerative colitis. This is 
usually the case. Experience with some of 





Harry M. Weber and J. Arnold Bargen 


Јохве 1940 


Hic. 1. Ulcerative colitis type 2; involvement confined to transverse colon, including both limbs of hepatic 
flexure, and to a short segment of descending colon (arrows); results of proctosigmoidoscopic examina- 


tion negative. 


the more rarely encountered forms of 
ulcerative colitis is so meager that we feel 
competent to draw but tentative conclu- 
sions about them. Sometimes, in all of the 
forms of ulcerative colitis, the patient is 
seen at a time when the pathologic process 
is so destructive that significant and pathog- 
nomonic features are effaced. In such 
instances it may be necessary to delay mak- 
ing the ultimate diagnosis until general 
and more or less specific therapeutic meas- 
ures have succeeded in alleviating the acute 
and fulminating character of the process. 

This study has emphasized again that 
neither the history and physical examina- 
tion nor any single objective test is suffi- 
cient in all instances to provide the final 
diagnostic word in cases of ulcerative 
colitis. The final diagnosis is made and 
proper therapeutic measures are instituted 
only after all relevant diagnostic data are 
collected, carefully evaluated and prop- 
erly correlated. 


ROENTGENOLOGIC CONSIDERATION 


Since the roentgenologic manifestations 
of all forms of chronic ulcerative colitis 


reflect the gross morphologic changes 
which the pathologic process produces in 
the size, shape and contour of the part of 
intestine affected, the roentgenologic diag- 
nosis is expected to be no more determina- 
tive than is the diagnosis made after gross 
pathologic examination. Anatomically, 
chronic ulcerative colitis of all types pro- 
duces some degree of narrowing and 
shortening of the intestine, destructive or 
productive changes in the intestinal wall 
and ulceration on the mucosal surface, 
The intensity of the changes produced 
varies with such factors as the duration 
and extent of the disease, its virulence, 
and the amount of secondary infection, 
As was pointed out earlier in this paper, 
certain macroscopic features of the ul 
cerative process are so distinctive that the 
etiologic nature of certain forms of ulcera- 
tive colitis is often determined accurately 
by inspection of the mucosal surface of the 
intestine at proctosigmoidoscopic exami- 
nation. Many of the particular features 
used in making the proctologic diagnosis 
are, however, not elicitable at roentgeno- 
logic examination because they are com- 





posed of such visual elements as color, 
axe nature айа distribution of exudates, 
and very small differences in size and shape 
of small mucosal defects. On the other 
hand, theless delicate macroscopic changes, 
that is, the gross deformities, are not essen- 
tially pathognomonic because the processes 
by which they have been developed are 


essentially the same, whatever the cause of 


the atsease. Roentgenologically demon- 
strable changes in the intestine produced 
by the ulcerative process are general con- 
‚traction, which implies narrowing and short- 
ening, productive e and destructive changes 
in the intestinal wall, changes in mobility 
and flexibility as revealed by roentgeno- 
scopically controlled manipulation, and de- 
struction of the internal surface of the 
intestine as revealed by changes in the 
pattern of the mucosal relief. For diagnos- 


tic criteria, to be used in distinguishing the 
forms of ulcerative colitis from each other, 
the roentgenologic examiner 1s limited to 
such roentgenologically recognizable fea- 
tures as the site of earliest and severest in- 
volvement, the distribution of the process 
in the intestine, its methods and direction 
of extension, the general intensity of the 
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disease, and the roentgenologic findings in » 
ve a clue to | 


other organs which might gi 
the natureeof the intestina 
addition, the experienced 
discern a peculiar roentgenologic “оок” 
which enables him, intuitively almost, 
postulate a diagnosis without being able 


disease. In 


to | 


observer may ` 


to offer, to a less experienced roentgeno- | 





logic observer, very acceptabl 
doing so. 

The roentgenologic manifestations 
chronic ulcerative colitis type 1 (thrombo- 
ulcerative), type 4 (tuberculous), and type 
5 (amebic), have been described elsewhere.’ 
It is important to emphasize only that, 
while these have the most consistent roent- 
genologic syndromes of all forms of ulcera- 
tive colitis, in all instances the roentgeno- 
logic evidence must be carefully weighed 
and evaluated, preferably, of course, and 
sometimes of necessity, in collaboration 
with the clinician and proctoscopist. 

The roentgenologic manifestations of the 
types of ulcerative colitis which we desig- 
nated as tvpes 2 and 3 deserve some com- 
ment. Review of the roentgenologic find- 
ings in these (уре leaves the impression 
that no single description could be made 





Fic. 2: 


Ulcerative colitis type 
descending portion; results of proctoscopic examination negative except for a single small rectal polyp; 
left, toentgenogram of colon distended with opaque enema; righi, after evacuation of opaque enema. 


2; diffuse ulcerative colitis involving the entire colon above and including the 


of 


е reasons for / 


. 
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to include all the manifestations in all of 
the cases. It is possible to divide them into 
two groups: one in which hyperplastic or 
productive elements predominate in the 
roentgenologic picture, and another in 
which ulcerative or destructive elements 
predominate. Thus the resemblance to 
intestinal tuberculosis is obvious; in fact 
when the ileum and cecum are both in- 
volved, a purely roentgenologic distinction 


d 

denied* Most frequently, however, the 
roentgenologie appearance of the segmén р 
involved with this atypical form of ulcera- 
tive colitis has a destructive "look" (Figs. 
2 and 3), and with experience a character- 
Istic, irregular development of the process 
is readily recognized. 

The roentgenologic appearar:. of the 
colon in the deficiency states (type /^' may 
superficially resemble that of one ct the 





Fic. 3. Type 3 ulcerative proctosigmoiditis at proctoscopic and roentgenologic examination; /eft, roentee19- 


gram of colon distended with opaque enema; right, after evacuation of opaque enema. 


between tuberculous and non-tuberculous 
ulcerative colitis cannot be made. If evi- 
dence of active pulmonary tuberculosis is 
elicited, the presumptive diagnosis 15 
evident immediately. The irregular dis- 
tribution of the lesions in types 2 and 3 is 
shown in Table ип. The roentgenologic 
appearance may resemble that of type 1 
very closely in every respect except the 
distribution (Fig. 1). That when this oc- 
curs, the disease may indeed be of the same 
etiologic nature as in type 1 cannot be 


other types of chronic ulcerative colitis, but 
the resemblance is not, as a rule, marked. 
Because ulcers, when they have developed \ 
are superficial, and because submucosa: 
infiltration does not take place to a great 
extent, contraction either in length or in 
caliber is not observed. The caliber c: 
intestine tends, as a matter of fact, to be 
larger than normal. Marked atonicity of 
the bowel is one of the striking features. 
Combining with this are a marked reduc- 
tion in the mucosal relief, an excessive 
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i e 
quantity of abnormal intestinal sécretion 
swhich is probably responsiblé for the pecu- 
liar distribution of the contrast substance 
on the mucosal surfaces, and a striking 
inability of the intestine to contract and 
expel it; contents efficiently. If this form 


of int. "па! change is confused with other 
forms ulcerative colitis roentgenologi- 
са: is because the examiner, unfamiliar 
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ments were uniformly shortened and nar- 
rowed and there were definite changes in 
the mucosaf relief, consisting in a complete 
absence of relief in the 2 cases in which the 
disease was designated as ulcerative colitis 
type 1 (thrombo-ulcerative) at roentgeno- 
logic examination (Fig. 4), and a deeply 
pitted relief pattern in the case in which 
the disease was classified roentgenologi-\ 





К. 4. Ulcerative proctosigmoiditis of lymphogranuloma venereum; Frei test positive; the patient was a 

egress, thirty-four years old; she also had a rectovaginal fistula which confuses the roentgenologic pic- 

ture to some extent; the proctoscopic diagnosis was lymphogranuloma venereum; /eft, roentgenogram of 
colon distended with opaque enema; right, after evacuation of opaque enema. 


with the clinical picture, finds himself at a 
‘oss to explain his findings on a basis other 
than an atypical ulcerative colitis. Fre- 

quently, in fact, the large intestine is en- 
rely normal in the states of dietary defi- 
jency. 

In all the 3 cases of lymphogranuloma 
'enereum (type 7) in this series there were 
significant roentgenologic findings. The 
involvement was confined to the rectum 
and lower part of the sigmoid. These seg- 


cally as type 3 (Fig. 5). Review of these 
and other cases in our larger series in which 
lymphopathia venereum has extended 
from its original site to involve the rectum 
and lower part of the sigmoid grossly 
indicates that a fairly typical roentgeno- 
logic syndrome might be developed by 
which at least a presumptive diagnosis of 
this disease might be rendered by using 
roentgenologic data alone.? 

It is apparent, we believe, that no group 
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Fic, g. Lymphogranuloma venereum affecting а white man, thirty-five vears old; Frei test positive; procto- 


scopic diagnosis was lymphogranuloma venereum; /eff, roentgenogram of col 


enema; right, after evacuation of opaque enema. 


of patients requires a more intelligent and 
complete mobilization of all diagnostic 
facilities than those with one of the types 
of ulcerative colitis. No single group of 
human maladies lends itself better to 
careful objective analysis than this. The 
stools are readily examined both with the 
naked eye and microscopically. The lesions 
of the rectum and sigmoid are observed 
directly with the proctosigmoidoscope. The 
changes produced by the disease above the 
level of proctosigmoidoscope reach come 
under observation with roentgenologic 
methods. Progress in the way of diagnostic 
refinements continues to be made, and we 
feel that it is logical to expect that thera- 
peutic advances will not lag far behind.* 


* For discussion see page 841. 
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. THE SURGICAL TREATMENT OF ULCERATING 
GASTRIC LESIONS 


WITH CORRELATED ROENTGENOLOGIC STUDIES* 


By WALTMAN WALTERS, M.D. 
Division of Surgery, The Mayo Clinic 
ROCHESTER, MINNESOTA 


T IS a great pleasure to have this 

opportunity to express my appreciation 
to the members of the American Roentgen 
Ray Society for their contributions to the 
diagnosis of surgical lesions of the stomach. 
Although a carefully taken history and a 
properly performed physical examination 
will indicate, in many cases, the nature of 
the lesion producing the patient's symp- 
toms, confirmatory evidence furnished by 
roentgenoscopic and roentgenographic ex- 
aminations not only serves as a visual 
method of confirming the diagnosis and 
exact situation of the lesion but in many 
instances affords an excellent idea not only 
of its extent, but frequently, the patho- 
logic nature of the lesion. This method of 
examination, therefore, affords the great- 
est aid in localizing lesions of the stomach 
or in eliminating the stomach as the cause 
of the patient's dyspepsia. It is surprising 
in some cases, however, how late in the 
course of the patient's treatment roent- 
genologic examinations have been made. 
Treatment is sometimes carried out en- 
tirely on the basis of a diagnosis made on a 
clinical history of dyspepsia not unlike 
that associated with benign ulceration. 
On innumerable occasions one encounters 
patients having carcinoma of the stomach, 
many of them in advanced stages of the 
disease, who have been under medical 
dietary treatment for months, and some- 
times years, on the erroneous assumption 
that benign ulceration of the stomach or 
duodenum was present. This is largely a 
result of the fact that the history and early 
stages of the disease were particularly 
like those of benign ulceration and prompt 
symptomatic response was obtained by 


resorting to frequent feedings and alkalies. 
Only later, when relief was not obtained by 
such means, was the roentgenologic exam, 
ination made showing the malignant na- 
ture of the lesion. 

In discussing carcinoma of the stomach 
I have repeatedly emphasized this point, 
following it with the corollary that no 
patient should be placed on a medical 
regimen for what seems to be a benign 
lesion of the stomach or duodenum with- 
out its being first ascertained by roent- 
genologic examination whether the lesion 
is in the stomach or duodenum. If it is in 
the stomach, the possibility that the lesion 
may be malignant in spite of the fact that 
it does not appear so on the initial roent- 
genologic examination should always be 
kept in mind. This also holds in cases in 
which the lesion may seem to disappear, 
roentgenologically, under a medical regi- 
men. Such patients should not be lost 
sight of until repeated roentgenologic 
examinations have revealed complete dis- 
appearance of the lesion and until the 
patient’s symptoms have been completely 
relieved. The fact that more than 95 per 
cent! of gastric lesions can be demon- 
strated by the roentgenologist is a real 
achievement. The internist and surgeon 
must nevertheless remember that, with 
approximately a $ per cent error in roent- 
genologic examinations of the stomach, 
the patient who appears by the clinical 
history to have a gastric lesion but for 
whom results of a roentgenologic examina- 
tion were negative should not be dismissed 
without the edmonition that other roent- 
genologic examinations be made at inter- 
vals of two er three months. Better still, 


* Read at the Fortieth Annual Meeting, American Roentgen Ray Society, Chicago, Ill., Sept. 19-22, 1939. 


819 


820 


if a competent gastroscopist is present, as 
should be the case, gastroscopic examina- 
ticn should be combined with repeated 
roentgenologic examinations in an attempt 
to ascertain for certain that no intragas- 
tric lesion is present. 


MALIGNANT GASTRIC LESIONS 
SIMULATING BENIGN ONES 


When roentgenologic examinations dem- 
onstrate seeming localization of the lesion 
"in the duodenum, it would seem to be 
rather conclusive evidence that the lesion 
is benign, for the first part of the duode- 
num is one of the rarest sites for primary 
malignant lesions to develop. However, 
there is a group of patients in whom 


ulcerating lesions of the lesser curvature of 


the stomach, because of associated gas- 
tric spasm and interference with gastro- 
duodenal motility, produce roentgenologic 
data which may be misinterpreted as 
pyloric or duodenal obstruction. This may 
lead to the erroneous localization of the 
lesion in the duodenum when in reality it 
is in the stomach. The following 3 cases 
are illustrative. 
REPORT OF CASES 

Case 1. A woman, aged forty-three, came to 
The M ои on January 6, 1938. For twen- 
ty-two years she had had ulcer-like distress and 
had been oe a diet for ulcers since August, 
1937. The gallbladder had been removed in 
1928 and she had had some relief for a short 
time following this operation, She complained 
of fullness after meals and occasionally had ex- 
perienced pain at night. She had vomited old 
food on an average of once a week and recently, 
three times a week. Alkalies and milk gave re- 
lief. A roentgenologic diagnosis of duodenal ul- 
cer with obstruction and considerable second- 
ary dilatation of the stomach was made. The 
patient underwent operation on January 10, 
1938, partial gastrectomy with Billroth 1 anas- 
tomosis being performed. The lesion was re- 
ported by the pathologist to be a Grade т col- 
loid adenocarcinoma, situated at the pyloric end 
of the stomach. No duodenal ulcer could be dis- 
tinguished. After an uneventful convalescence, 
the patient was dismissed on January 28, 1935. 
In a letter dated December 14, 1938, she wrote 
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that she was feeling and sleeping better than,in 
many years, that her appetite was fairly good == 
and that she was able to eat almost all kinds of 
food. 

Case п. А man, aged fifty, registered at The. 
Clinic on October 6, 1938. He had had epigas- 
tric distress after meals for two years, with re- 
lief from food never more than 75 per cent of 
the time. He had had no nausea, vomiting, 
hematemesis or melena. He had lost 23 »ounds 
(10 kg.) in the past two years. He had heen fol- 
lowing a diet for ulcers without much relief. 
Roentgenologic examination of the stomach 
disclosed a duodenal ulcer with a crater. Gastric 
analysis revealed anacidity and because сг ` 5 
observation it seemed advisable to perfor ^ ;as- 
troscopy; this was done on October тт, 1938 
However, no lesion could be seen in the stom- 
ach to account for the patient's symptoms, al- 
though a satisfactory view of the upper portion 
of the stomach could not be secured because of 
excessive secretion At operation on October 14, 
1938, multiple carcinomas of the stomach were 
found, and total gastrectomy was performed. 
There was also marked hemorrhagic gastritis 
and chronic duodenitis. The patient died on 
October 1g, 1938, of bronchopneumonia. 

Case Ш. A man, aged fifty-nine, returned to 
The Clinic on December 6, 1938. In 1909 
drainage of his gallbladder had been performed 
and the opening to his stomach had been di- 
lated. In 1914. partial cholecystectomy and 
appendectomy had been performed, and on 
March 15, 1924, eee tomy had been 
performed. Examination of the duodenum at 
the time of cholecystectomy disclosed a condi- 
tion that was suspiciously like an ulcer on the 
anterior wall, but a positive diagnosis of duo- 
denal ulcer could not be made because of the 
amount of adhesions remaining from the previ- 
ous operation. For three years before returning 
to The Clinic in 1938, the patient had had in- 
termittent attacks of Do pain two or 
three hours after meals; this distress was re- 
lieved by food and soda. He also had experienced 
frequent pain at night, with extension to the 
back. He had occasionally vomited during es 
spring of 1938 and also about three month: 
fore coming to The Clinic. He stated that his 
stomach felt full after meals and it seemed to 
require a long time for it to empty. The roent- 
genologic examination showed a duodenal ulcer 
and deformity of the stomach situated under 
the scar of the gallbladder. At operation on 
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December 16, 1938, carcinoma on a ga&tric ul- 
cer was found! and partial gastrectomy, with 
posterior Polya anastomosis and partial duo- 
denectomy, was performed. Chronic gastritis 
and chronic duodenitis were also present. The 
patient’s convalescence was uneventful and he 
was dismissed on January 9, 1939. 


These 3 cases were the only ones of this 
type which came to my attention during 
1938. | mention this because, although the 
possibili: z of error exists, fortunately the 
condition occurs infrequently. It is a 
point, however, which I think should be 
er sized, especially to the internist who 
fav... the nonsurgical treatment of all 
duodenal ulcers unless they constitute 
surgical emergencies. 


DIFFERENTIAL DIAGNOSIS OF BENIGN 
AND MALIGNANT GASTRIC 
ULCERATION 


In the Annual Oration for 1936, de- 


livered before the Medical Society of 


London, Sir James Walton said, when 
referring to carcinoma of the stomach 
secondary to peptic ulceration: "Today the 
figures of Stewart are generally accepted. 

. Nine and one-half per cent of cases 
of chronic ulcer become carcinomatous and 
17 per cent of cases of carcinoma originate 
in a chronic ulcer." Quoting further, 
Walton said: “Clinical criteria are notor- 
iously unreliable... . The history of carcin- 
oma in its early stages may also closely 
resemble that of chronic ulcer, so that an 
even higher percentage of the cases diag- 
nosed clinically as chronic ulceration be- 
come malignant ....[n early cases the 
diagnosis of carcinoma may only be pos- 
sible on microscopic examination, while in 
the later stages the mass of growth may be 
so extensive that it is impossible to deter- 
mine with the naked eye whether the ulcer 
is primary or secondary. Microscopic 
examination will nevertheless often reveal 
characters of the original ulcer." 

It seems to me that Walton has concisely 
stated the case against gastric ulcer from 
the standpoint of the menace of carcinoma 

When to this statement is added 
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Katsch's figure that a gastric ulcer has a 
20 per cent chance of being malignant, it 
emphasizes the aecessity of attempting to 
differentiate be-ween the benign gastric 
ulcer and the gestric ulcer with malignant 
changes. I wish to call your attention 
particularly to this point because it is by 
the earlier recognition of malignant 
changes in such small lesions that we are 
going to be able not only to increase the 
number of people having carcinoma of the 
stomach who ccn be operated upon, but ° 
also, ап excellent opportunity will be 
afforded of prolonging the patient's life and 
obtaining a cure in such cases by partial 
gastrectomy. Unfortunately, the wave of 
enthusiasm which a few years ago was evi- 
dent in certain parts of the country to 
advise medical treatment in all cases in 
which a roentgenologic diagnosis of gastric 
ulcer was made led to the postponement of 
necessary operations. In these cases, par- 
ticularly in those in which the ulcer was 
large and perfcrating in character, not 
only was relief of symptoms temporary but 
little change was noted in the size of the 
lesion. In addition, with the passage of 
time it was found that a few of the lesions 
had been carcinomatous ulcers and not 
benign ones. Unfortunately, in some of 
these cases the delay plus the rapidity of 
growth of the lesion made surgical re- 
moval difficult aad in some cases, impossi- 
ble. Although in the last two or three years 
the viewpoint regarding the management 
of such lesions has improved, there are 
still those physic ans who have failed to be 
impressed by tke fact that whereas the 
report of a malignant gastric ulcer by the 
competent roentgenologist is usually a cor- 
rect one, Kirklin has pointed out that the 
roentgenologic report that a lesion is a gas- 
tric ulcer does not exclude its being carci- 
nomatous. On many occasions wherein le- 
sions have been reported preoperatively as 
being malignant because the meniscus 
sign-complex of Carman and Kirklin was 
present, I have thought at operation on the 
gross appearance of the lesion that it 
might be benign, only to have the patholo- 





Fic. 1. recurring, perforating gastric ulcer 


Large, 
situated high on the lesser curvature of the stom- 


ach. (Published by permission of the American 


Fournal of Surgery.) 


gist report it as being malignant on micro- 
scopic examination. At The Clinic we 
assume that every ulcerating lesion of the 
stomach is malignant until it is proved to 
be benign. 

The medical critics of the surgical treat- 
ment of ulcer, in supporting their thesis 
that medical treatment of all gastric ulcers 
should be carried out, like to substantiate 
their argument by saying that less than 
IO per cent of the ulcers are malignant or 
become malignant and that, in view of 
this fact and the high risk entailed i in the 
removal of the ulcer, medical treatment 
always should be undertaken. These argu- 
ments, it seems to me, are fallacious when 
it is known that more than 10 per cent of 
such lesions actually are malignant and 
when it is considered that the risk of re- 
moving either a gastric or duodenal ulcer 
in the hands of surgeons experienced 
gastric surgery is exceedingly low. In point 
of fact, sixty-two operations were per- 
formed for nonperforated gastric ulcer at 
The Mayo Clinic in 1938, with a mortality 
rate of 3.2 per cent. Three hundred and 
forty-three operations were performed for 
nonperforated duodenal ulcer during the 
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same period, with a mortality rate of 1.2 
per cent. Partial gastrectomy was per- 
formed for benign lesions of the stomach 


and duodenum in 215 cases, v th a 
mortality of 2.8 per cent. . 

There is another lesion, the ег: ^ --cog- 
nition of which is important Бест > fre- 
quently it contains malignant з * .. ats 
periphery, and this lesion is 4. “б 
polyp. The fact that many of these olyps 
do contain malignant cells in th епрһ- 
ery of the lesion and the fact © at the 


roentgenologist is able to demons:.»*^ the 
presence of these lesions in most ins 

when they are no larger than one's 

nail, should lead to their earlier recognicic: 
and removal, particularly in those cases in 
which secondary anemia is present, ‘or 
many of these polyps produce silent bleed- 
ing. 

It is a routine at The Clinic to examine 
the stomach and colon of all patients who 
have marked anemia, even though the 
morphologic picture of the blood would 
seem to indicate that the anemia was of the 
primary type. It has been a surprise to 
many of us how frequently bleeding poly ps 
have been demonstrable in these regions 
in such cases, many of which lesions have 
been removed surgically, resulting |. 
disappearance of the anemia. 


THE OPERABILITY OF GASTRIC LESIONS 


Gastric ulcers situated high on the lesze 
curvature and those situated high on the 
posterior wall of the stomach are .. 
quently reported, on the basis of roent- 
genologic examination, to be of question- 
able accessibility to surgical removal. 
Their high situation is likely to be con- 
sidered an additional reason for continua- 
tion of medical treatment which has 
failed to cause healing of the ulcer pre- 
viously. That all benign gastric lesions are 
accessible to surgical treatment is, there- 
fore, a point which deserves emphasis. On 
several occasions, because of the perforat- 
ing nature of the lesion and its attachment, 
particularly to the capsule of the pancreas, 
and because of contraction and fixation of 
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the stomach in the vicinity of thé lesion, 
the appearance has been that the lesion 
was higher than it really was. 
In сазе in which I operated two years 
ago, a man of sixty-eight years had a large, 


rect. ing, perforating gastric ulcer, 3 cm. 
in ^i. eter, high on the lesser curvature 
(tas 2: No evidence of healing of the 
ч. urred on medical treatment. The 
reas the ulcer seemed so high was that it 
had р rated and attached itself to the 
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In addition to these methods, the trans- 
gastric method of removal of some of the 
ulcers on tHe posterior wall, at the fundic 
end of the stomach, has given very good 
results. 

In reviewing the problem of carcinoma 
of the stomach, Cranston Holman stated: 
“Up to the present time surgery offers the 
only satisfactory means of treatment and, 
as the methods of Billroth and their various 
modifications are still considered techni-. 





. 2. a, perforating gastric ulcer (hemorrhagic) on the lesser curvature; 2, postoperative roentgenogram 


ollowing Billroth 1 resection of the stomach and the 


an Journal of Surgery.) 


capsule of the pancreas and to the gastro- 
colic omentum. When the ulcer was freed 
irom its attachment to the pancreas, it was 
found that there was a considerable 
amount of normal stomach above it, which 
enabled performance of satisfactory par- 
tial gastrectomy of the Polya-Balfour 
type. 

Removal of that portion of the lesser 
curvature which contains a gastric ulcer, as 
in the Billroth 1 or the Hofmeister-Polya 
resection, enables the surgeon to preserve 
a sufficient amount of the body of the 
stomach, and particularly the greater cur- 
vature, for its anastomosis with the duo- 
denum or with the jejunum (Fig. 2a 


and 2). 


gastric ulcer. (Published by permission of the 4meri- 


cally adequate, it is doubtful whether in 
the future any startling advances will be 
made in the technical approach to curing 
carcinoma of the stomach." While in 
general I agree with this opinion, it would 
appear that, with increasing experience in 
gastric resection, particularly that for 
malignant disease of the stomach, the 
greater the experience of the operator in 
this field the greater will be the number of 
cases in which gastric resection will be per- 
formed. In some of the American clinics 
there has been a progressive increase in the 
percentage of cases in which gastric resec- 
tions have been performed; or, in other 
words, greater operability has been at- 
tained in some clinics by willingness to 
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resect from three-fourths to four-fifths of 
the stomach without hesitancy when the 
lesion is confined to the stomath and, in a 
few cases, even to perform total gastrec- 
tomy. Last year at The Mayo Clinic in 251 
cases in which operations were performed 
for malignant neoplasms of the stomach, 
partial gastrectomy was performed in 124 
cases, or an operability rate of 49.4 per 
cent, with a mortality rate of 13.9 per cent. 
In 1937,5 at the Inter-State Post- 
*Graduate Medical Assembly of North 
America, in discussing carcinoma of the 
stomach, I called attention to the fact that 
the advances made in the previous year in 
the treatment of carcinoma of the stomach 
might be attributed in part to: (1) in- 
creased operability as result of accepting 
for exploration all patients having carcin- 
oma of the stomach, provided their gener- 
al condition does not contraindicate it and 
provided metastasis cannot be demon- 
strated (in 1938 at The Mayo Clinic 
operation was performed for 61.4 per cent 
of all patients having carcinoma of the 
stomach), and (2) willingness to perform 
as extensive a resection as necessary, even 
to the extent of subtotal or total gastrec- 
tomy in order to remove a malignant 
lesion confined to the stomach or its ad- 
jacent glands. [Resections of the stomach 
were performed on 48.8 per cent of patients 
having carcinoma of the stomach operated 
on in 1938; in 1937 the rate for resection 
was 49.3 per cent and in 1936 it was 
45.3 per cent.] 
It is apparent, therefore, that not only is 
a larger group of patients having carcin- 
oma of the stomach being explored but 
within this larger group a larger number is 
having partial gastrectomy performed.’ 
On many occasions I have seen malig- 
nant lesions of the stomach, which, on 
roentgenologic examination seem to en- 
croach on the upper third of the stomach, 
but at operation there was found to be 
considerably more uninvolved stomach 
above the lesion than appeared to be the 
case in the roentgenologic examination. So 
frequently has this been the case and so 
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extensive have been the resections for ma- 
lignant lesions of the stomach at The 
Clinic in the past few years that it seems 
to me that our roentgenologists have mod- 
ified their viewpoint regarding operability 
by indicating as inoperable only those 
cases in which most of the cardicse end 
of the stomach is involved. Although this 
procedure sometimes makes it Cific ut for 
the surgeon to explain why he is unable 
to remove a lesion which the = -atgen- 
ologist reported as being opi: sble, it 
accomplishes a far more important purpose 
in permitting surgical exploration $c. a 
larger group of patients, some of wh<.. «ill 
be found to have operable lesions. 

'The corollary of this substantiates the 
argument that all patients having malig- 
nant lesions of the stomach, no matter how 
extensive, should be given the benefit of 
abdominal surgical exploration, provided 
distant metastasis cannot be demonstrated. 

It has been our experience at The Clinic 
that in from 15 to 18 per cent of patients 
in whom a malignant gastric lesion has 
been reported to be of doubtful operability 
or inoperable it was found, on exploration, 
that the lesion could be, and was, there- 
fore, removed. 

A few years ago my assistant, D>. 
Norman Thiessen, several of my cci- 
leagues, and I^? were interested in carrying 
out a follow-up study of cases of this type 
in which three-fifths or more of the stom- 
ach had been removed at operation. We 
found 184 consecutive cases between the 
years of 1918 and 1931. It was with the 
greatest satisfaction that we noted that 33 
(17.93 per cent) of these patients were 
living and well without evidence of recur- 
rence five years or more following partial 
gastrectomy. The preoperative roentgen- 
ologic diagnosis in 129 of the 184 cases was 
"operable," in 40 cases, “operability doubt- 
ful," and in 15, “inoperable.” Of the 15 
patients for whom the preoperative roent- 
genologic report had been “inoperable” 
and upon whom partial gastrectomy was 
performed, 1 patient lived twelve years, 1 
lived eight years, and 2 patients lived six 
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years. Sixteen patients who livedefive or 
more years after operation had had in- 
volved lymph nodes at the time of opera- 
tion. These patients, then, could be 
considered to be “pure salvage." 


SUMMARY AND CONCLUSIONS 


Коеп tgenologic examination of the stom- 
асі, агогіѕ a great aid in recognizing and 
localizing lesions of the stomach or elimi- 
nating che stomach as the cause of the 
patients dyspepsia. The supplementary 
value of the gastroscopic examination as a 
check on the roentgenologic report, par- 
ticulariy in patients with a clinical history 
of a gastric lesion but the results of whose 
roentgenologic examinations have been 
negative, will serve to decrease the error in 
the diagnosis of intragastric lesions by 
these two methods to a minimum. 

Since many patients who have carcin- 
oma of the stomach in the early stages 
have a history suggesting peptic ulcer, it 
should not be assumed that such patients 
have benign lesions of the stomach or duo- 
denum until the same is proved by roent- 
genologic examination and until the 
presence of an intragastric malignant 
lesion is excluded. In an occasional case, 
a malignant gastric ulcer will produce 
sufficient pylorospasm to lead to the errone- 
ous assumption that the lesion is in the 
duodenum and is benign, when in reality 
it is in the stomach and may be malignant. 
The possibility of this error should always 
be borne in mind and whenever the ques- 
tion arises, gastroscopic examination would 
be of great assistance in localizing the 
lesion in, or excluding it from, the stomach. 

Experience has shown that the report by 
the roentgenologist that a gastric ulcer is 
malignant is practically always correct, but 
the report that a gastric ulcer is present 
and that it is benign does not exclude its 
being malignant. 
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Accumulating evidence would seem to 
indicate that the percentage of gastric 
ulcers that*are malignant as well as the 
number of malignant lesions which start 
as gastric ulcers is much nearer 20 per cent 
than Io per cent. 

In the case of patients who have anemia, 
roentgenologic examinations of the stom- 
ach and colon have frequently shown that a 
bleeding polyp is the cause of the anemia. 
Many of these polyps contain malignant 
cells in their periphery and their early 
recognition and removal may prevent the 
development of an extensive malignant 
lesion. It is a great triumph for the roent- 
genologists that they can demonstrate 
polypoid lesions of this type that are as 


small as 0.5 cm. in diameter.* 
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THE DIFFERENTIAL DIAGNOSIS OF PYLORIC AND 
PREPYLORIC ULCERATION* 


By HOWARD Р. DOUB, M.D. 


Department of Roentgenology, Henry Ford Hospital 


DETROIT, MICHIGAN 


HE demonstration of ulcerative lesions 

in the pyloric and prepyloric areas has 
become increasingly easy due to the im- 
provement of roentgenologic technique but 
it cannot be truly said that their differ- 
ential diagnosis has improved in like man- 
ner. This area is particularly important 
because in it occurs a majority of all gas- 
tric carcinomas, benign gastric tumors, and 
cases of gastric syphilis. It is also a favorite 
location for the occurrence of benign gas- 
tric ulcer, spastic phenomena, and hyper- 
trophic pyloric stenosis. 

It is now universally accepted that the 
differentiation between benign and malig- 
nant ulceration in this area cannot always 
be accurately made by means of the roent- 
gen examination alone. We need the help 
of every clinical aid which is available, and 
the final diagnosis must of necessity rest 
upon careful study of serial sections of the 
resected lesion. It is well known that carci- 
noma of the pyloric area may simulate 
benign lesions clinically and may show a 
considerable amount of relief following the 
use of medical ulcer therapy. This relief 
may persist for some months during which 
time the malignant process continues to 
progress. 

In this study we are limiting ourselves 
to lesions of the pyloric ring and the pre- 
pyloric area within 1 inch of the pylorus. 
All of the cases to be reported are those in 
which the lesions have been resected and 
careful pathological studies made of the 
ulcerated areas. 

While we do not intend to enter into a 
detailed review of the literature on this 
subject, it is necessary to refer briefly to 
several articles in order to more fully out- 
line the subject we wish to discuss. Сатр! 
states that in the region of the pylorus we 
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are concerned chiefly with the differential 
diagnosis of malignant neoplasms, benign 
ulcer, pylorospasm, syphilis, and hyper- 
trophic pyloric stenosis. He also states that 
in the pyloric area carcinoma greatly out- 
numbers benign ulcer, and that prepyloric 
ulcer has a greater predilection for under- 
going malignant degeneration than ulcers 
elsewhere in the stomach. Holmes and 
Hampton,’ in a study of the material from 
the Massachusetts General Hospital, found 
that the relative proportion of benign to 
malignant prepyloric ulcerations was ap- 
proximately : to 12. They believe that any 
chronic, indurated lesion occurring in the 
pyloric antrum within 1 inch of the pylorus 
but not involving it should be considered 
malignant until proved to be benign. They 
believe it wise to surgically remove all such 
lesions rather than to use medical or palli- 
ative treatment. Singleton® studied the 
cases of prepyloric ulcer from the Toronto 
General Hospital. In 7 cases, where the 
lesion occurred within 1 inch of the py- 
lorus, partial gastrectomy was done and 
microscopically the lesions in all cases were 
found to be benign gastric ulcer. He also 
reported 4 cases of malignant ulcer in the 
prepyloric segment. In 3 of these the 
roentgen picture was that of malignant 
neoplasm. Jensen and Rivers’ state that it 
is extremely difficult, in lesions of the 
pyloric ring, to arrive at an accurate diag- 
nosis even though all means at the disposal 
of the clinician are utilized. They estimate 
that in about 15 per cent of cases with 
pyloric lesions they are unable to be cer- 
tain that the lesions are not malignant. 
They therefore recommend surgical ex- 
ploration for patients who are found to 
have such deformities. 

In the series of cases we are reporting are 
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but do not state the percentageeof cases 
actually foufid to be malignant. Holmes and 
Hampton? found the relative proportion of 
benign malignant ulceration in the prepy- 
«loric area to be approximately 1 to 12. 
Singleton? reported 7 cases of benign pre- 
pyloric ulceration and 4 cases of malignant 
neoplasm of the same area. It should be 
noted, however, that 3 of the latter cases 
were diagnosed as being malignant pre- 
operatively, which type does not belong 
in the category under consideration here. 
In this series of 35 cases there were 24 
cases of benign ulceration and 7 cases of 
malignant neoplasm, or 69 per cent and 20 
per cent respectively. In the benign ulcer 
group 8 were located in the pyloric ring and 
16 were located in the prepyloric area. In 
the malignant group 2 were located in the 
pyloric area and 5 in the prepyloric area. In 
addition there were 3 cases of chronic 
gastritis and 1 case of gastric syphilis. 
There are some who object to resection 
because of the operative mortality but in 
this series there was only т postoperative 
death, or approximately 3 per cent. This 
death occurred from pulmonary gangrene 
one month postoperatively. This operative 
mortality is far less than the mortality 
which would have occurred in the cases of 
carcinoma in this group if they had not 
been resected early. 


SUMMARY 


A differential diagnosis between malig- 
nant neoplasm and benign ulcer cannot be 
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made in all cases of pyloric and prepyloric 
ulceration by means of the roentgen 
examination. 

An early diagnosis is very important in 
lesions occurring in this area, as they are 
easily resectable while in the localized 
stage ard the percentage of cure is high. 

In all such chronic indurated ulcerated 
lesions there will be a probable occurrence 
of malignant neoplasm in from 15 to 3o 
per cent of the cases. 

If ulcers in these areas are treated med? 
ically they must be regularly checked at 
short intervals by roentgenologic exami- 
nation, and resection advised if there is 
not prompt and sustained disappearance 
of the lesion.* 
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WITH A REPORT OF AN UNUSUAL CASE* 
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YPHILIS of the stomach is frequently 

described as being an extremely rare 
lesion, yet at least 115 authentic cases 
have been observed at the Mayo Clinic 
(Eusterman’). Any disease of which that 
many cases have been observed in one 
clinic cannot truly be termed as being 
extremely rare, but it is an uncommon 
finding. 

The paucity of syphilitic involvement of 
the stomach found at autopsy is fre- 
quently stressed, but there are many fac- 
tors which might account for this. It is 
hardly ever the cause of death, and unless 
one is specifically looking for it, the in- 
volvement of the stomach may be easily 
overlooked, as it is not as firm to palpation 
as is carcinoma. 

The most important cause for the belief 
that syphilitic involvement of the stomach 
is extremely rare has been the insistence of 
many writers on pathologic confirmation 
before accepting the diagnosis. Just why 
this confirmation should be necessary is 
not clear when it is not considered neces- 
sary before accepting the diagnosis of 
syphilis of other organs. As there are no 
histopathologic findings that are pathog- 
nomonic of svphilis of the stomach, and 
as the pathologist rarely can make a 
positive diagnosis of the condition, it can 
readily be seen that to insist on this con- 
firmation will exclude almost all of the 
cases reported in the literature. The micro- 
scopic examination is the least accurate of 
all of the methods of making the diag- 
nosis. The gross pathology of the disease 
is much more typical than is the histo- 
pathology, and the surgeon should be 
familar with the gross pathology in order 
to make the diagnosis at the operating 
table. Frozen sections taken at the time 
of operation are of no value in making the 


diagnosis except to exclude the presence 
of a neoplasm. Pusch states that “in 
every case one searches in vain for a histo- 
pathologic lesion which is absolutely specif- 
ic for syphilis.” The value of the micro- 
scopic examination lies in excluding the 
presence of some specific pathology other 
than syphilis, and in this it is very valu- 
able. 

Some authors have demanded that the 
Treponema pallidum be demonstrated in 
the tissue. McNee" reported a case in 
which numerous spirochetes were demon- 
strated in a lesion in the stomach and he 
concluded that they were the Treponema 
pallidum. It is impossible to differentiate 
the Treponema pallidum from other spiro- 
chetes on microscopic examination of tis- 
sues. Singer and Dyas” assert that the 
dark field examination is the only means 
of accurately identifving the Treponema 
pallidum and that it is impossible to do so 
on stained slides. Spirochetes, indistin- 
guishable from the Treponema pallidum, 
are frequently seen in sections taken from 
lungs in cases of fusospirochetosis and are 
also frequently found in ulcerated lesions 
in the stomach, usually within the zone 
of bacterial invasion but sometimes seen 
deeper. Rabbit inoculation of suspensions 
of macerated lesions is also inconclusive 
due to the fact that the spirochete of the 
naturally occurring rabbit spirochetosis 
cannot be distinguished from the Tre- 
ponema pallidum (Noguchi?). It must be 
remembered that any or all organisms 
normally, or incidentally, present on the 
gastric mucosa, including the spirochetal 
saprophytes (for man) associated with any 
ulcerative lesion, would be present in the 
suspension of the macerated gastric lesion 
( Pusch?*). 

Syphilis of the stomach is most fre- 


* From the Department of Roentgenology of the Addison Gilbert Hospital, Gloucester, Massachusetts. Read at the Fortieth Annual 
Meeting, American Roentgen Ray Society, Chicago, Ill., Sept. 19-22, 1939. 
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quently mistaken for carcinoma, and many 
of the gastrit resections performed on these 
cases have been done on the erroneous 
diagnosis of carcinoma. 

Most cases occur in the third or fourth 
decades of life, but several cases have been 
reported in the fifth and sixth decades, so 
that the age of the patient cannot def- 
initely be used to exclude the presence 
of syphilis of the stomach. The case which 
I will report was sixty-two years of age at 
the time of the first observation seven 
years ago. 

The symptomatology is proportionate 
to the extent of the pathology, obstruction 
and ulceration which exists in the stomach. 
Many patients give a history typical of 
gastric ulcer while others will have a his- 
tory suggestive of carcinoma. There may 
be pain which may, or may not, be asso- 
ciated with eating and may, or may not, 
be relieved or aggravated by food. Vomit- 
ing is a frequent occurrence and may re- 
lieve the pain temporarily. Hemorrhage 
will occur in about $0 per cent of the cases. 
In advanced cases in which the volume of 
the stomach is markedly reduced, there 
will be difficulty in swallowing solid foods 
or complete inability to swallow them. The 
lower end of the esophagus may become 
dilated due to the diminished volume of 
the stomach. The patient will lose much 
weight but is not as ill looking as is the 
case with carcinoma. There is usually an 
absence of hydrochloric acid in the gastric 
secretions and histamine usually fails to 
stimulate its production. Eusterman? and 
O'Leary? found that 20 per cent of the 
cases at the Mayo Clinic had a palpable 
tumor, and a definite sense of resistance 
was noted over the involved area in most 
cases in which the patients were thin and 
dehydrated; 27 per cent had other mani- 
festations of the disease; 73 per cent had a 
positive Wassermann reaction as the only 
other manifestation of the disease; and 
6 per cent had a negative Wassermann 
reaction. 

Gordon" reported a case in which he 
used thorium dioxide injection to rule out 
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the presence of metastases in the liver, as 
an aid in differentiation between syphilis 
and carcimoma of the stomach. This pro- 
cedure I cannot advocate. Carcinoma of 
the stomach may be present without me- 
tastases in the liver so that a negative 
finding is of no value. The dangers of late 
sequelae following the use of thorium 
dioxide have frequently been stressed in the 
literature and I feel that these outweigh 
any advantage that may be gained by its 
use. x 


GASTROSCOPIC FINDINGS 


The advent of the flexible gastroscope 
is so recent that it has not been used in a 
sufficient number of cases of syphilis of the 
stomach to give a complete picture of the 
findings. I believe that it will be of great 
value in the future as an aid in the differ- 
ential diagnosis between syphilis and car- 
cinoma of the stomach. This examination 
should be of particular value in cases in 
which ulcerations are present. 

No specific findings have been observed 
in all cases. The mucosa may appear red 
flecked and rough with thick swollen folds 
and hypertrophic changes. Gutzeit and 
Teitge state that cases of syphilis with 
primary lesions and with skin eruptions 
show nothing on gastroscopic examina- 
tion or only a mild superficial catarrh. 
The treated and healed syphilitic patients 
showed superficial catarrh with atrophic 
changes, sometimes atrophic gastritis, 
rarely hypertrophic gastritis, more often a 
swollen condition of the mucosa. In latent 
syphilis a smooth condition of the mucosa 
was seen, regardless of whether the pa- 
tient had, or had not, received treatment, 
and in tabes a similar condition, with 
hypertonicity (or contracture). Their con- 
clusion was that the tendency in syphilis, 
where any change in gastric mucosa oc- 
curs, is toward the atrophic state. 

Moutier’! divides the cases into those 
showing tumor (gumma) formation and 
leaving a localized scar on healing; ul- 
cerative forms, single or multiple, also on 
healing leaving scars with more contrac- 
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ture or distortion of the stomach (hour- 
glass); and those showing a generalized 
gastritis, often hemorrhagic, fesulting in 
atresia by submucosal involvement. Carey 
and Ylvisaker? report a case with their ob- 
servations during treatment and after 
interruption of these treatments. 


PATHOLOGY 


There are no pathognomonic findings in 
the microscopic or macroscopic examina- 
"tion of syphilis of the stomach. The gumma 
is the classical lesion of syphilis but rarely, 
if ever, is found in the stomach. Gumma- 
toid areas may sometimes be found which 
will strongly suggest the nature of the 
pathology, but usually even these will be 
absent. The most common finding is a gran- 
ulomatous thickening and induration of 
the wall of the stomach. The induration 
is pliable and is not hard, gritty, granular 
or friable as is the case in carcinoma. This 
pliability is due to the marked edematous 
character of the submucosa which is thick- 
ened out of all proportion to the thicken- 
ing of the other layers of the stomach. In 
addition to the edema the usual features 
of a chronic inflammatory process are seen 
such as fibrous tissue proliferation, local 
and diffuse lymphocytic and plasma cell 
aggregations, with few polymorphonuclear 
cells, the infiltration being especially peri- 
vascular. These changes will be found 
throughout the wall of the stomach in the 
involved areas, but will be most marked 
in the submucosa. Occasionally gumma- 
tous areas with epithelioid cell and giant 
cell centers and lymphocytic and fibroblas- 
tic peripheries will be found. These lesions 
are not typical gummata and there are no 
criteria by which they may be definitely 
distinguished from tubercles. Much has 
been said concerning involvement of ar- 
terioles and venules leading to obliterative 
vasculitis, and it is claimed that these may 
play a part in the mechanism of necrosis 
and ulceration, but these features may be 
seen in any inflammatory process of long 
duration. 

The histopathology depends upon the 
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area fram which the section was taken. 
In cicatricial areas fibrous tissue changes 
will predominate; if taken from an area 
showing ulceration, the usual findings of 
chronic ulceration will be present except 
that the ulcer will be more shallow and 
more irregular in outline than in benign 
peptic ulcer. Occasionally the luetic ul- 
ceration will extend as deep as the peptic 
ulcer. 

The chief value in the microscopic ex- 
amination is in excluding the presence of a 
neoplasm or some other specific pathology, 
and one must not expect the pathologist 
to confirm the diagnosis from the slides 
alone as it rarely can be done, and one 
must not be deterred from making a diag- 
nosis of syphilis of the stomach, provided 
he has sufficient evidence, by the lack of 
this confirmation. 

The macroscopic findings are much 
more typical of syphilitic involvement of 
the stomach than are the microscopic 
findings, and in most cases the macro- 
scopic findings will be sufficiently typical 
to make, or strongly suggest, the correct 
diagnosis. For this reason the surgeon 
should be familiar with the gross pathology 
so that he may recognize it at the operat- 
ing table. Meyer and Singer? have given 
a detailed description of the findings at 
operation, and for those interested a thor- 
ough study of their article is suggested. 
For a brief description of these findings I 
will quote some of their comment and sum- 
mary as follows: 

The responsibility of recognizing the pres- 
ence of syphilis of the stomach logically falls on 
the surgeon. The features that serve to distin- 
guish syphilis of the stomach from carcinoma, 
which is most closely simulated, are as follows: 
there is a striking disparity in many cases be- 
tween the extent of the lesion as determined 
roentgenologically and the extent as observed 
operatively by palpation. Whereas in carcinoma 
one generally finds at laparotomy a more extensive 
involvement than the X-ray picture indicates, in 
syphilis of the stomach there is a surprising 
paucity or complete absence of changes as deter- 
mined by palpation. The common lesion of 
gastric syphilis is not a spherical prominence às 
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in а tumor, gummatous or neoplastic, but is а 
flat infiltrate that leads to a pkaque-like thick- 
ening of the gastric wall. When thin, the in- 
filtrate is readily overlooked. When thick, its 
relatively soft consistency and pliability distin- 
guish it from carcinoma. On cross section the 
increase is seen to be due to an edematous 
fibrous tissue located chiefly in the submucosa. 
Inspection of the interior of the stomach gen- 
erally discloses one or more superficial serpigi- 
nous ulcers involving a large plateau formed by 
the infiltrate. The base of the syphilitic ulcer, 
contrary to the peptic variety, is situated at a 
higher level than the normal mucous mem- 
brane. Fibrous and edematous thickening of the 
serosa and adhesions, when present, suggest an 
inflammatory rather than a neoplastic lesion. 
Associated syphilitic changes that may be de- 
tected during the course of the operation in- 
clude hepatic, intestinal and splenic syphilis. Of 
these, the co-existence in the liver of gummas, 
deep stellate scars or sub-total destruction of 
the left lobe is of greatest aid in the recognition 
of the type of gastric disease present. 


ROENTGEN FINDINGS 


As the roentgen findings of syphilis of 
the stomach have been described fully by 
Moore and Aurelius,? and others, only a 
brief review of them will be given here. 

Three varieties of syphilitic involvement 
of the stomach have been described: 
(1) gastritis; (2) ulcer, and (3) gummatous 
hyperplasia. Syphilitic gastritis may occur 
during the secondary stage of the disease 
but cannot be detected roentgenologically. 
It has been claimed that many simple 
round gastric ulcers are due to syphilis 
but this lacks confirmation. Practically all 
of the reported cases of syphilis of the 
stomach fall into the third variety: diffuse 
gummatous infiltration and fibrosis with 
thickening and contraction of the gastric 
wall. The mucosa over the involved area 
frequently shows single or multiple shallow 
irregular ulcerations. Occasionally the ul- 
cerations may extend very deep and may 
even perforate. 

The location of the area of involvement 
has been given by Moore and Aurelius?? 
as prepyloric 70 per cent, median or hour- 
glass 22 per cent and, diffuse 8 per cent. 
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In the median or hour-glass type the pre- 
pyloric and the cardiac portions are un- 
involved antl the lesion is situated in the 
middle third of the stomach. In this type 
there is a smooth annular constriction 
which will give an hour-glass defect, or 
more commonly the defect will be more 
extensive so that it assumes a dumb-bell 
shape more than an hour-glass. A notable 
feature in most of the cases is the great 
length of this constriction in contradis- 
tinction to the typical hour-glass deformity * 
seen associated with benign gastric ulcer. 
The typical hour-glass defect may, how- 
ever, be seen in some cases due to syphilis. 
Instead of having an annular constriction 
as described above there may be involve- 
ment of only the greater curvature of the 
stomach. This will be well shown in the 
case which I will report. There may be a 
relatively smooth filling defect involving 
the greater curvature in the middle third 
of the stomach and there may be an ul- 
ceration in this filling defect (Fig. 1). 

In the prepyloric type, almost without 
exception, the defect in gastric contour is 
concentric and rather symmetrical. The 
contraction is usually pronounced with the 
lumen narrowed progressively toward the 
pylorus resulting in a spicular form of the 
barium shadow, but in some cases it is of 
tubular shape with constant dimensions. 
Regardless of the length of the defect, the 
lumen pursues a straight, or fairly direct 
course in contradistinction to the markedly 
tortuous course usually found in carci- 
noma. 

Only 8 per cent of the cases fall into the 
third group with such diffuse involvement 
that little remains of the stomach. In 
reality, I believe that this group is merely 
the end stage of the prepyloric group and 
that if a case of the prepyloric group re- 
mains untreated it will progress until the 
entire stomach will become involved, 
resulting in marked contraction and dim- 
inution in size. The transition from the 
prepyloric to the diffuse is well shown in 
my case (Figs. 2 and 3). In all cases the 
contraction is obvious but varies in degree 
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with some so extensive that only a narrow 
smooth canal is left, with the cardia re- 
duced to a very small pouch. fn this type 
the barium column may show some delay 
in entering the stomach and the lower 
esophagus will show some dilatation due 
to this, but the esophagus itself is prac- 
tically never involved by extension of the 
process from the stomach. The barium 
passes very rapidly through the stomach 
and, due to the gaping pylorus, the duo- 
"denal cap will appear to be larger than 
normal, but this is more apparent than real. 

If an ulceration is present, the niche 
will usually not penetrate beyond the nor- 
mal limit of the gastric lumen as it does 
with benign gastric ulcer, but will be seen 
to involve the filling defect in a manner 
similar to that seen in an ulcerating car- 
cinoma. Peristalsis is absent in the in- 
volved area and is seldom seen in the un- 
involved areas. The gastric rugae are 
obliterated and the gastric wall is less pli- 
able than normal on palpation. If a tumor 
can be palpated it usually will be much 
less prominent than the size of the filling 
defect would indicate, and this is a very 
important point in differentiating between 
syphilis and carcinoma of the stomach. 
This absence of a palpable mass, notwith- 
standing the presence of a gross and con- 
stant filling defect, has been emphasized 
more than any other sign and merits the 
stress it has received. 

Following antisyphilitic therapy it may 
be seen that the lesion will completely 
disappear, but on subsequent examination 
at a later date the filling defect may be 
seen to have recurred due to scar tissue 
formation as a result of the healing proc- 
ess. In many other cases, and in all cases 
showing extensive involvement, no change 
will be noted in the roentgenological 
findings in spite of pronounced clinical 
improvement. 


DIAGNOSIS 


There are no pathognomonic findings in 
syphilis of the stomach. The diagnosis 
must be made by a consideration of all 
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available data. Many rules have been laid 
down in the ‘literature as requirements 
which must be fulfilled before a diagnosis 
can be made, but in no case will all of these 
requirements be found. No set rules caw 
be laid down for the diagnosis of the 
disease. Usually the hardest part in making 
the diagnosis is to consider the possi- 
bilitv of the presence of a syphilitic lesion 
in the stomach. Of course, the diagnosis of 
syphilis of the stomach cannot be made if 
the possibility of the disease is not con- 
sidered. Once the possibility is considered, 
the diagnosis will not prove to be very 
difficult after consideration of all of the 
data. The surgeon can frequently make the 
diagnosis at the operating table; the 
roentgenologist can make the diagnosis in 
many cases, especially if he considers the 
obvious clinical differences between pa- 
tients with carcinoma and those with 
syphilis, and in many other cases he will 
render valuable aid to the clinician by sug- 
gesting the possibility of syphilis; the pa- 
thologist can practically never make the 
diagnosis just from histological examina- 
tion. 

Eusterman and Balfour? assert that 
"in all cases of syphilis in which a demon- 
strable gastric lesion is present, regardless 
of the roentgenologic type or extent of the 
lesion, the condition should be regarded as 
syphilitic until it is proved to be other- 
wise." 

The typical patient with gastric cancer 
is beyond forty years of age, looks gravely 
ill, is cachectic and has a palpable tumor 
corresponding in size and location to the 
roentgenologic deformity. The typical pa- 
tient with gastris syphilis is less than 
fortv, is thin but not weak or markedly 
ill, is not cachectic and has no palpable 
tumor mass in relation to the filling de- 
fect. Symmetrical narrowing of the pre- 
pyloric segment without a palpable tumor 
should alwavs suggest the possibility of 
syphilis. The disease is to be considered 
when a patient has a lesion resembling 
scirrhous carcinoma, but is relatively 
young. 
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Antisyphilitic treatment should Бе 
instituted immediately in all cases except 
those with marked obstructive symptoms 
which demand immediate surgical relief. 
In all cases of dumb-bell constriction there 
will probably be so much scar tissue pres- 
ent that antisyphilitic treatment will 
cause no anatomic restoration and these 
cases must be treated surgically. In many 
cases antisyphilitic treatment will cause a 
disappearance of the gastric lesion with a 
return to normal in gastric contour. In 
some of these cases, even though there 
may have been complete anatomic res- 
toration, there may later develop ob- 
struction due to scar tissue formation and 
these patients will then have to be treated 
surgically for relief from the obstruction. 


CASE REPORT 
R. W., white male, aged sixty-two, was re- 

ferred to the hospital for roentgen examination 
of the stomach, by Dr. S. W. Mooring. 

His family and past histories are relatively 
unimportant 

About one year previous to his coming to this 
hospital he began to have attacks of pain in the 
abdomen. These attacks rapidly grew worse 
and at times were severe enough to necessitate 
his leaving his work and going to bed for an en- 
tire day. At other times the pain was less severe 
and of shorter duration. He vomited occasion- 
ally at first and this rapidly increased in sever- 
ity until he began to vomit practically every- 
thing that was eaten. There was no relation be- 
tween eating and the vomiting. There was a 
rapid loss of weight. His average weight at the 
onset of his illness was 158 pounds. At the end 
of six months his weight was 145 pounds. At 
this time (August, 1932), he consulted the 
physicians in another hospital and a roentgen 
examination of his stomach was performed. 
This examination revealed a smooth filling de- 
fect on the greater curvature of the stomach 
with its lower margin about 3 inches from the 
pylorus (Fig. 1). In the center of this defect 
there was a definite ulceration, but this ulcera- 
tion did not extend beyond the normal limit of 
the gastric outline. No mass could be palpated. 
A diagnosis of carcinoma of the stomach was 
made and he was advised to undergo an opera- 
tion, but this he refused. 
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Fic. 1. August 2, 1932. Note filling defect, with ul- 
ceration, om the greater curvature of the stomach. 


The vomiting continued and he continued to 
lose weight. He continued to eat solid foods but 
by now this always caused vomiting and he put 
himself on a diet of raw eggs and goat's milk. 

He was rc-examined at the same hospital on 
April 12, 1933, eight months after the original 
examinatior. Ten days after this examination 
he consultec his physician in this city and was 
referred to this hospital for roentgen examina- 
tion. This revealed that the filling defect, seen 
at the first examination, had disappeared but 
there was a constant narrowing of the lower 
third of the stomach. Peristalsis did not pass 
over this area. There was a smooth defect on 
the greater curvature in the middle third of the 
stomach and from this defect small, smooth 
projections could be seen to extend beyond the 
limit of the defect (Fig. 2). No mass could be 
palapted. I felt that the lesion was very atypical 
of carcinoma and requested a re-examination 
after one week. This re-examination confirmed 
the previous findings and I finally concluded 
that it was a carcinoma. I did not consider 
syphilis, although the picture was very typical 
of this disease. At that time I also did not have 
the films avzilable which were taken at the oth- 
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Fic. 2. April 12, 1933. The diffuse narrowing of the 
lower half of the stomach is well shown. The duo- 
denal cap is not shown on this film. The irregular- 
ity on the greater curvature in the middle third is 
very atypical of carcinoma. 


er hospital and had no way in which to make a 
comparison with his previous findings. Opera- 
tion was advised and again was refused by the 
patient. He continued to lose weight but con- 
tinued to work until August, 1933, at which 
time he was retired on a pension. 

There was very little change except for a con- 
tinued loss of weight and in February, 1935 
(three years after onset of the illness) he was 
admitted to this hospital where he remained 
twenty-four days and was discharged at his 
own request. No roentgen examination was 
done. 

In January, 1936, he returned for roentgen 
examination. He had continued to lose weight 
and still vomited at times. His diet was entirely 
liquid and this he was forced to drink very 
slowly. Roentgen examination (Fig. 3) revealed 
a definite delay at the lower end of the esopha- 
gus with some dilatationof this partof the esoph- 
agus. The stomach was markedly contracted 
and shortened. The cardia was irregular in 
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shape. Reristalsis was absent. There was no pal- 
pable mass. No mucosal relief could be seen. 
The stomach emptied rapidly through the gap- 
ing pylorus. The channel through which the bar- 
ium passed was rather smooth in outline. The 
duodenal cap filled quickly and appeared to be 
large, but actually it was of normal size al- 
though its diameter was definitely greater than 
that of the stomach. The condition was thought 
to be due to an extensive scirrhous carcinoma 
and no treatment was advised. 

He was next observed in April, 1938 (almost 
six years after onset of symptoms), and roent- 
gen examination revealed no appreciable change 
since the previous examination (Fig. 4). He 
had lost more weight, which now was only 
about 80 pounds. This represented a loss of 
about 75 pounds during his illness. Due to his 
good general condition, in spite of the great loss 
of weight, and in view of no change in the 
roentgen findings in the stonach, it was thought 
that the condition was due to syphilis instead of 
carcinoma. A Hinton test was then done and 
was reported as being strongly positive for 





Fic. 3. January 22, 1936. The stomach shows ex- 
treme contraction. E, esophagus; 5, stomach; and 
D, duodenum. 
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syphilis. He was to be given antisyphilitig treat- 
ment by his local physician but did not report 
to him for the treatments. 

On December 19, 1938, he was brought to the 
hospital in an ambulance due to his weak condi- 
tion. He was very emaciated. The urine exami- 
nation was negative. The red blood count was 
2,460,000 and the white blood count was 5,700. 
The hemoglobin was 46 per cent. Physical ex- 
amination revealed a very emaciated man. The 
pupils reacted sluggishly to light and accom- 
modation. No masses were palpable in the ab- 
domen. No other abnormal finding was noted 
Antisyphilitic treatment was started and con- 
tinued during his stay in the hospital. He was 
discharged from the hospital on February 20, 
1939. His general condition was greatly im- 
proved. He had gained 14 pounds in weight and 
was much stronger. The red blood count was 
2,690,000 and the hemoglobin was §2 per cent. 

He returned to his home and continued to 
receive antisyphilitic treatments. 

In April, 1939, he returned for a re-examina- 
tion of his stomach. He had continued to gain 
strength and weight and he now weighed 111 





Fic. 4. April 9, 1938. No appreciable change since 
the previous examination. 
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Fic. 5. April 5, 1939. No change can be noted fol- 
lowing antisyphilitic treatment. The apparent 
enlargement of the duodenal cap is well shown. 


pounds (a gain of 31 pounds since beginning of 
the antisyphilitic treatment). His general con- 
dition was excellent. Roentgen examination re- 
vealed no change in the findings in the stomach 
(Fig. 5). 

On August 17, 1939, he was re-admitted to 
the hospital in a very poor condition. He was 
semidelirious and no interval history could be 
obtained. He had lost much weight and he 
vomited practically everything that he took. 
He remained in this condition for five days, at 
which time an infection of one side of his face 
developed. This rapidly spread to the other side 
and he died on the seventh day following his 
admission. Through the strenuous efforts of Dr. 
E. F. Greene permission for a postmortem ex- 
amination was granted. 

The report of the postmortem examination, 
performed by Dr. F. L. Burnett of Boston, is as 
follows: The body is that of a prematurely old 
man who is greatly emaciated. The skin is 
clean, the subcutaneous fat greatly reduced, 
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Fic. 6. August, 1939. The stomach is open showing 
the mucosa and the marked thickening of the 


gastric wall. The stomach measured 12 cm. in 


length and 5 cm. in its greatest width at post 


mortem examination. 


but the muscle is of a good color. The omentum 
forms a thin veil over the abdominal contents. 
The stomach is very greatly reduced in size and 
measures 12 ст. in length and 5 cm. in its great- 
est width (Fig. 6). It is constricted in its mesial 
portion to form some diverticula. It has a ca 
pacity of about 65 cc. The wall is of a uniform 
thickness and measures about 5 to 6 mm. but 
forms some diverticula of 4 cc. capacity or less. 
The mucosa is slightly discolored, especially 
about the openings of the diverticula. Masses 
cannot be found in the intestinal walls. The 
liver does not appear reduced in size, but on the 
anterior surface there is a small, light colored 
area about 1 cm. in diameter. The markings are 
definite but the cut surface has a greenish- 
brown color. The gallbladder is free of stones 
and is filled with a thin, yellowish-green fluid 
The pancreas, spleen, and adrenals do not ap 
pear abnormal. The pelves of the kidneys are 
dilated and the markings of the cortex are defi- 
nite. There are firm fibrous adhesions at the 
apex of the left pleural cavity but the lung is 
soft. There is an area of consolidation in the 
posterior portion of the right lung. The heart 
is not enlarged, the muscle is of good color, and 
the valves are not abnormal. The aorta is not 
dilated and the intima is smooth. There are no 
masses in the mediastinum. Microscopic exami- 
nation revealed no important findings in the 
organs exclusive of the stomach. No evidence 
of a malignant tumor could be found 

The stomach was sent to the Department of 
Pathology of the Massachusetts General Hos- 
pital in Boston and the report of Dr. Benjamin 
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Castleman is a$ follows: The microscopic exam- 
ination shows scattered groups of lymphotytes 
and plasma cells, very often surrounding small 
vessels throughout the muscularis. In some 
areas between muscle fibers there are groups of 
epithelioid-like cells with giant cells. The find- 
ings are quite consistent with syphilis 
SUMMARY 

Syphilitic involvement of the stomach 
occurs more frequently than is realized, 
although it is not a common finding. 

The diagnosis is made only after con- 
sideration of all of the available data. It is 
most frequently mistaken for carcinoma 
and the failure to consider it as a possi- 
bility is very often the reason for an in- 
correct diagnosis. There are no pathog- 
nomonic findings. 

The pathologist is unable to make the 
diagnosis in most cases and the value of 
this examination lies in excluding other 
pathology. 

The clinical, pathological, gastroscopic, 
and roentgen findings are given and a case 
is reported showing the progressive changes 
from early to very extensive involvement 
of the stomach. 
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DISCUSSION OF PAPERS BY DRS. LAING, 
WEBER AND BARGEN, WALTERS, DOUB, 
AND MCPEAK 


Dr. H. E. Mock, Chicago. First I want to 
:hank all the essayists for sending their papers 
:о me, but I was told that I was to limit my dis- 
cussion to Dr. Walters’ paper only. There is so 
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much meat in his paper that I hate to turn to 
the criticism of it, on which I wish to speak 
from the standpoint of too much operation of 
gastric ulcers. 

First I should like to show some slides to em- 
phasize what he said about papillomata. (Slide) 
This small one was diagnosed by Dr. J. Sagel, 
at Methodist Hospital, Gary. On the surface 
when I operated was this bleeding area account- 
ing for the merked anemia that the man had. 
The pathologist pointed out to me that this 
might undergo sarcomatous degeneration. It is 
four years now and there are no signs of it yet. 

(Slides) The next one is a very large fibro- 
papilloma. The first one was оп the greater cur- 
vature and, as you see, this is on the lesser cur- 
vature. It was removed by the transgastric 
route, a rather wide base taken off, and the pos- 
terior wall repaired. The pathologist here called 
it benign. One year later this patient went to 
another hospital in Chicago and a diagnosis of 
carcinoma was made without any biopsy, but I 
think she has metastatic sarcoma from this pap- 
illoma, a condition that we must bear in mind 
in these papillomata. 

І want to add my opinion concerning the 
operability of carcinomas. I think that every le- 
sion of the stomach diagnosed as carcinoma 
should be explored and, as Dr. Walters says, the 
removal of many of these inoperable carcino- 
mas is worthy of great praise. 

Twenty anc thirty years ago a bitter battle 
waged betweea Sippy and his followers and the 
surgeons of the country. Many of you remem- 
ber those famous meetings when they would 
argue over this subject of gastric ulcers, and the 
internists won out to the point that most of us 
were swayed over at least to try the medical 
management of these lesions. 

Dr. Walters refers to this period when he 
states: "Unfortunately a wave of enthusiasm to 
advise medical treatment in all cases in which 
a roentgenolegical diagnosis of gastric ulcer 
was made led to the postponing of necessary op- 
erations." Personally, I think this was a very 
fortunate wave of enthusiasm and one which 
has been wholeheartedly accepted by the ma- 
jority of the surgeons of the country. During 
these thirty years literally hundreds of thous- 
ands of patients have received medical treat- 
ment for gastric and duodenal ulcers. I dare say 
in this audience there are at least ten who have 
had treatment for ulcers. Many of these pa- 
tients had the benefit of excellent roentgeno- 
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logical diagnosis and really had the ulcers, but 
a very high percentage were diagnosed on 
symptoms and clinical history ајопе or by very 
inadequate roentgen films and faulty interpre- 
tation of the same. 

We must remember that the manufacturers' 
agents have been very active for more than 
thirty years in selling one or more roentgen-ray 
outfits in every community of the land. The 
supply of really competent roentgenologists for 
at least half of that time was very small and still 
is insufficient to cover the country. Unques- 
tionably a high percentage of so-called ulcers 
were erroneously diagnosed and never existed. 
Medical treatment was not dangerous, but if 
wholesale surgery for these cases had become 
the rule one of the darkest chapters in the his- 
tory of our profession would have been written. 

No one has greater respect for the ability of 
Dr. Walters than I have. If I get a cancer, there 
is where I am going. However, I cannot agree 
with his premise that because 17 per cent of all 
gastric ulcers eventually become malignant, all 
ulcers should be resected either locally or by 
gastric resection. He implies this when he 
states: "At The Clinic we assume that every 
ulcerating lesion of the stomach is malignant 
until proven to be benign." If he had added 
"either by roentgen-ray, therapeutic test or 
those needing it by exploration," I would agree 
with him. 

Tuesday, at the Wisconsin State Medical 
meeting, I heard another great authority state, 
"Any patient in the cancer age, who has diges- 
tive disturbances that do not readily yield to 
medical and dietary management should be ex- 
plored and a biopsy diagnosis made." 

I do not believe that any of us who teach sur- 
gery or any of you who teach roentgenology, 
whose opinions have great influence with the 
average surgeon or roentgenologist throughout 
the country, can afford to take such a radical 
attitude toward the operative treatment of all 
ulcers. 

An operative rate for gastric resections of 3.2 
per cent, and even of 5.6 per cent as reported in 
another clinic, is exceptional. Mortality rates 
of 11 per cent or more have been reported. It 
will be much higher than this in the handsof the 
occasional operator; therefore, I feel that the 
death rate from needless surgery on benign ul- 
cers would probably be far greater than the 
number saved by the early discovery of cancer 
in even 20 per cent of the ulcers. 
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What are the facts, not in the great clinics of 
the country where the more serious cases’ nat- 
urally drift, but out in the field where people 
in every walk of life depend upon local facili- 
ties? Let us take a very large city and an aver- 
age size city for examples. Dr. Jacob Sagel, Of 
the Methodist Hospital in Gary, toii me that 
whereas he diagnoses many gastric 1 duode- 
nal ulcers in the course of a year ana whereas he 
has succeeded in having the management and 
course of the ulcer carefully followed and re- 
checked by roentgen examination, yet he is pos- 
itive that not more than 3 per cent of the cases 
studied have been diagnosed as or proved to be 
malignant. He lives with his doctors and his 
patients and would soon know if he were miss- 
ing 6.5 per cent of gastric cancers. 

Dr. Clarence F. G. Brown has been in charge 
of the gastrointestinal clinic at St. Luke's Hos- 
pital for fifteen years. The Sunday morning fol- 
low-up dispensary run by this clinic averages 
80 to 100 patients. Full roentgenologic facilities 
are afforded by Dr. Jenkinson. He states, "In a 
long-time observation in our clinic (fifteen 
years) only 3 to 4 per cent of the gastric lesions 
are or become malignant. This amounts to 
about the same end-result as routine universal 
operation and the individual lives longer and 
less expensively without surgery." 

In every other respect Dr Walters’ paper isa 
milestone and a guide in the management of 
gastric malignancies. Internists, surgeons and 
roentgenologists must cooperate to secure bet- 
ter diagnosis and better follow-up of gastric ul- 
cers. If symptoms persist after adequate medi- 
cal management of six weeks, the roentgen 
study should be repeated. As long as evidence 
of the ulcer exists it should be rechecked every 
six months and if, in spite of treatment, it 
shows signs of increasing in size or deformity, it 
should be explored. Every gastric cancer should 
be explored for many may prove to be operable, 
or a benign granuloma may be found which 
careful biopsy alone can differentiate from a 
cancer. 

Finally, I wish to reémphasize what Dr. 
Walters has stated concerning fibropapillomata 
of the stomach. They are silent bleeders often. 
They are easily overlooked. They tend in time 
to undergo sarcomatous changes. 

Dn. B. К. Кіккілх, Rochester, Minn. All 
roentgenologists will share my gratification at 
Dr. Laing's and Dr. Walters’ high appraisal of 
roentgen examination for the diagnosis of gas- 
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tric disease. Whether the roentgenologist shall 
have an opportunity to examine the patient 
who has a gastric lesion rests on the clinician as 
a primary responsibility. When this opportu- 
nity is granted, a great share of responsibility for 

Misclosing and identifying the lesion is trans- 
ferred to the roentgenologist, and I am glad to 

hear tl. - in the estimation of others he is ade- 

quately fuiniling his duty. Likewise, I believe 

that all roentgenologists will heartily approve 

and appreciate Dr. Walters’ warning that 

roentgeno!szic methods, or rather those who 

apply ther, are not infallible. Roentgenologists 

themselves have repeatedly stressed this fact 

and welcome its reiteration. By directing atten- 

tion to three similar diagnostic errors that oc- 

curred at the Clinic last year Dr. Walters has 

again shown that occasionally prepyloric cancer 

can be confounded with duodenal ulcer by the 

roentgenologist. With interest stimulated by 

his paper, I have canvassed the statistics of the 

Section on Roentgenology of the Clinic for the 

entire year of 1938, and I believe these figures 

are fairly representative of the results obtained 

by most roentgenologists. During that year 229 

patients, all of whom had been examined roent- 

genologically, were found at operation to have 

gastric cancer. Positive report that a lesion ex- 

isted was made in 225 cases, or 98.3 per cent. In 

4 cases the roentgenologist failed to discern any 

lesion. In 184 cases (80 per cent) the disease was 

definitely diagnosed as cancer. To these may be 

added 11 cases in which the lesion was suspect- 

ed to be malignant and so reported, so that 85 

per cent accuracy may reasonably be claimed. 

In no instance in which the roentgenologic di- 

agnosis was cancer did cancer fail to be found. 

Among 31 cases in which cancer was not named 

specifically, the diagnosis was, variously, dif- 

fuse hypertrophic gastritis (in a stomach that 

had been resected), polyp or polyps, ulcer, ul- 

cerating lesion, and lesion at the outlet with or 
without obstruction. Added to these were the 3 
cases diagnosed as duodenal ulcer. I feel that 
few of these errors or incomplete diagnoses were 
culpable. Although apparently benign polyps 
usually are partly malignant the fact can be de- 
termined only by microscopic examination. Oc- 
casionally ulcers that appear both roentgeno- 
logically and macroscopically to be benign, 
prove to be malignant. The roentgenologic dif- 
ferential diagnosis of lesions near the pylorus is 
notoriously difficult, as Dr. Doub has pointed 
out so clearly, and often it is wiser to refrain 


Syphilis of the Stomach 


843 


from attempting to predict their exact nature. 
'The diagnosis of hypertrophic gastritis and 
those of duodenal ulcer were misleading, and as 
roentgenologists are human they will probably 
continue to nake such errors occasionally. Cer- 
tainly it is sometimes impossible to determine 
accurately whether a lesion is on the duodenal 
or the gastric side of the pylorus, and clinicians 
as well as roentgenologists should be keenly 
conscious of the fact. 

My own experience conforms with Dr. Doub’s 
conclusion that ulcers in the prepyloric seg- 
ment, like those on the posterior wall or greater 
curvature, are more likely to prove malignant 
than ulcers situated elsewhere in the stomach. 

With Dr. McPeak I agree heartily that there 
are no pathognomonic roentgenologic signs of 
gastric syphilis, and that the diagnosis must 
rest on a correlation of all available evidence. 
At best the ciagnosis is precarious, for often it is 
almost impossible to distinguish gastric syphilis 
from scirrho.is carcinoma, and I feel that, even 
when the pazient is known to be syphilitic, sur- 
gical exploration of his gastric lesion should not 
be delayed too long by therapeutic tests to de- 
termine the zharacter of the lesion. 

Dn. Watrers (closing). I am particularly 
glad to have had Dr. Mock mention the disad- 
vantages of -he viewpoint that all patients who 
have gastric ulcers should be operated on. Such 
was not my intent in the paragraph in my paper 
in which I said that at the Clinic we regard all 
gastric ulcers as being malignant until they are 
proved otherwise, that is, until proved to be be- 
nign. 

Now what methods are there of proving that 
a "gastric u cer" diagnosed roentgenologically 
is benign or malignant? There are none. Disap- 
pearance of -he niche from the roentgenogram 
or on fluoroscopic examination can be accom- 
plished by ir vasion of the base of the ulcer by 
the carcinomatous process, as Schindler has 
demonstrated gastroscopically. Time and again 
I have seen patients who seemed to have be- 
nign gastric ulcers, which at operation were 
found to be ilcerating carcinomas. In some of 
these cases under medical treatment the niche 
has disappea-ed from view roentgenologically, 
symptoms hzve subsided and blood has disap- 
peared from -he stool, but the patient has been 
operated on later and carcinoma of the stom- 
ach found at the site of the seemingly benign 
ulcer. 

If we are going to improve our results, in the 
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treatment of carcinoma of the stomach ( I state 
it this way because the surgeon and the intern- 
ist are dependent on the roentgenologist to 
identify the site of the lesion), all must remem- 
ber that the fluoroscopic appearance of a benign 
gastric ulcer does not always exclude its being 
an ulcerating carcinoma. Until the time arrives 
when roentgenologic data are available to make 
the differential diagnosis which will prove the 
ulcer benign, all should accept the viewpoint 
that an ulcer of the stomach may be malignant. 

When the ulcer is small, the symptoms are of 
short duration and the patient is young, cer- 
tainly no surgeon with any knowledge of gastric 
pathology and gastric surgery is going to advise 
an operation without every attempt being 
made to heal the lesion medically. Furthermore, 
the conscientious surgeon is not going to oper- 
ate on the large group of patients who have 
medium-sized gastric ulcers without the compli- 
cations of hemorrhage or perforation and who 
have never been given the benefit of a trial of a 
medical regimen. At the Clinic, patients who 
do not have such complicating factors are put 
in the hospital on a medical regimen for three 
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weeks. If at ела of that time the ulcer has 
disappeared, the symptoms have disappeared, 
and the blood has disappeared from the stool, 
the patient is permitted to go home, but he is 
instructed that he must be kept under the ob- 
servation of his physician and r»entgenologisf 
and must have examinations of his ə» mach 
every three months for two years, ^ done 
to exclude the possibility that the зз сс ‘nstead 
of healing has been the site of an extension of 
the carcinomatous process in its border which 
has obliterated the crater of the vò у or that 
granulation tissue has only tempo, dy filled in 
the crater of the ulcer. Should recurrence of the 
ulcer take place surgical removal should be ad- 
vised. 

The most important thing that I can bring to 
the roentgenologist is first a plea for the earlier 
recognition of malignant gastric lesions, some 
of which begin in polyps, others in цс. "< or le- 
sions which look like ulcers and which may be 
carcinomas and second that the roentgeno- 
graphic report of "gastric ulcer" does not ex- 
clude the possibility that the lesion may be 
malignant. 
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po- the past few years, we have 
been impressed by the frequency with 


which «: -rysms of the aorta are either 
overlooke. or confused with other chest 
pathology. The most frequent errors in 


diagnosis are those concerned with pul- 
monary tuberculosis, asthma, chronic bron- 
chitis, congestive heart failure, mediastinal 
neoplasm, pleurisy, angina pectoris, and 
carcinoina of the esophagus. From a purely 
clinical standpoint, it is easy to appreciate 
why such errors arise, since these condi- 
tions may produce symptoms similar to 
those caused by aneurysms of the aorta. 
W. nave felt that every suspected chest 
condition, from whatever cause, should be 
subjected to careful roentgenoscopic and 
roentgenologic study and that this closer 
cooperation between clinician and roent- 
genologist, where the roentgenologist acts 
in a consulting capacity, will result in more 
a’ rate diagnosis. 

it would be well to emphasize that not 
all aneurysms of the aorta are accessible 
© roentgen study. The exceptions are rep- 
resented by the type arising from the si- 
nuses of Valsalva, but even these, as we 
have pointed out,! have certain roentgeno- 
! sc са] characteristics which should at least 
raise à suspicion of their presence if the 
condition is an obscure one involving the 
root of the aorta. Another type of aneu- 
rysm which gives considerable difficulty is 
the small pouch type which develops 


concavity df the "ch ‘and points in- a 
caudal direction. Even here the roentgen- 
ologist may be of great assistance. 
Aneurysms of the aorta may be divided 
into intrapericardial, sometimes called “ап- 


eurysms of symptoms" ; and extracardiac, 
often called "aneurysms of physical signs." 
Those of the intrapericardial type in- 


volve - the | sinuses of Valsalva and are of- . 


ten prone to rupture before manifesting 
marked phrsical signs, unless complicated 
by aortic regurgitation; then the symp- 
toms are those of syphilitic aortitis and the 
two offer considerable difficulty in differen- 
tial diagnosis. 
aneurysm might well be considered as 
a space-taking intrathoracic lesion, and 
since these aneurysms usually displace and 
compress reighboring anatomical struc- 
tures, they nearly always produce definite 
physical signs. The clinical findings, how- 
ever, in many of our cases were not so 
definite or reliable as the literature might | 
lead one to believe. In fact, we believe | 
that there are no classical pathognomonic 
sy ymptoms and physical signs of aortic an- 
eurysms and, while the diagnosis is very 
often clinically correct, the services of the | 
roentgenolozist are of inestimable aid in | 
confirming or ruling out the presence of / 
such a lesion. 

In this study, we shall include aneu- 
rysms of the innominate artery because, 
from our experience, we believe that these 
aneurysms involve the arch of the aorta 
in their destructive process Just as aneu- 
rysms arisirg from the posterior or the pos- 
teroinferior portions of the arch tend to 
involve the orifice of the innominate artery 
in their des-ructive process. 

While a few aneurysms of the aorta may 
be caused by atherosclerosis, mycotic im- 
plantation and other ill-defined infections, 
it is the consensus of students of the sub- 
ject that at least 95 per cent of these le- 
sions arise Cirectly from syphilitic aortitis, 
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and our discussion will be confined to tbis 
group. 


e 
ANEURYSMS OF THE ASCENDING 


AORTA 


Aneurysms of the initial or the intra- 
cardiac portion of the ascending aorta 
produce perplexing physical signs, and 
roentgenological findings and in the past 
have received scant consideration. Their 
anatomical relations are complex and have 
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been fully covered in our previous com- 
munication.! We offer here ‘a slightly dif- 
ferent classification of aneurysms of the 


ascending aorta and the aortic arch. 


TA) Intrapericardial aneu:y:ms: 
intracardiac aneurysms, 
of the aortic _sinuses, or the sinuses 
of Valsalva, occur just the 
aortic ring and are located at the 
proximal 1.5 cm. of the ascending 
aorta. 


These 
aneurysms 


adOVve 


FIGURE 1 
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D. Extracardiac aneurysms: These in- 
volve the distal 4:2 cm. of the 
ascending aorta, which ends at the 
pericardial reflection. The physical 

+ signs and symptoms are dependent 
<n the relation to the intrapericardial 
‚11 the extrapericardial neighboring 
structures. Rupture would produce 
a hemopericardium. 

Clinical Anatomical Relations. Figures 1 
and 2, showing the ascending aorta and 
the aortic arch, have been prepared from 
our own dissections of many autopsy spec- 
imens, and reference to these is necessary 
for an understanding of what happens in 
aneurysms of this portion of the aorta. 
The blocd vessels coming off directly from 
it are drawn with heavy lines. In front of 
these are the upper sternum and the 
chondrosternal junctions, indicated by 
light lines. Structures posterior to the 
aorta are shown by light dots. The termi- 
nation of the ascending aorta and the 
beginning of the aortic arch are shown by 
a wavy line, marking the pericardial 
reflection. 

The clinical anatomy may be better un- 
derstood by dividing this portion of the 
aorta into the proximal and the terminal 
portions of the extracardiac aorta: 

A. The proximal portion of the extra- 

cardiac aorta Is covered by the right 

auricular appendage, the underlying 
aorta being indicated by a broken- 
dash line. To the right, on a posterior 
plane, is the superior vena cava. To 
the left is the aortic pulmonary sep- 
tum, separating the aorta and the 
pulmonary artery. In front is the 
sternum in the region of the third 
chondrosternal articulation. Posteri- 
orly, will be found from right to left 
the roof of the right atrium (R./.), 
the upper border of the interatrial 
septum (/.4.8.), and the roof of the 
left atrium (L.4.). 

B. The terminal portion of the extra- 
cardiac aorta begins at the level of 
the upper border of the right auricu- 
lar appendage, frequently indicated 
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FIGURE 2 
TERMINAL PORTION OF ASCENDING AORTA CUT AWAY TO SHOW 
POSTERIOR RELATIONS 
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by a fatty ring on the anterior aorta, 
annulus adiposis aortae, which we 
have not found previously described. 
In Figure 2, this portion of the aorta 
is cut away to show the posterior re- 
lations, which are the structures en- 
tering into the formation of the root 
of the right lung. From below up- 
wards, are the right pulmonary veins, 
the right pulmonary artery, and the 


right eparterial bronchus, respec- 
tively. In general, the ascending 
aorta is related: anteriorly, to the 


right half of the upper sternum; 
laterally, to the supracardiac vessels 
(superior vena cava and pulmonary 
artery); and, posteriorly, to the great 
transverse sinus and the structures 
entering into the hilum of the right 
lung. 


ANEURY SMS OF THE AORTIC ARCH 


Clinical Anatomical Relations. In ‘the con- 
sideration of these lesions, innominate ar- 
tery aneurysms will be included and the 
terminal arch will be extended to include 
the beginning of the descending aorta 
which lies in front of the left half of the 
body of the fifth thoracic vertebra and be- 
hind the left stem bronchus. Figure 3 is a 
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FIGURE 3 
POSTERIOR VIEW OF AORTA AND RELATED STRUCTURES | 
























FIGURE 5 
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posterior view of the ascending aorta, the 
aortic arch, and the descending aorta. 
Broken-dash lines indicate the positions of 
the aortic valves, the aorta, and the great 
vessels lying in front of the trachea, the 
esophagus, and other organs. The vena 
azygos passing over the right bronchus is 
drawn aside by a hook. The components 
of the right and left lung roots are depicted, 
the ascending aorta passing in front of the 
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right root structures, and the terminal 
arch coursing behind the left root struc- 
tures, respectively. The left halves of the 
bodies of the fourth and fifth vertebrae 
are fenestrated to show the terminal arch 
lying anteriorly. 

The arch of the aorta lies in the superior 
mediastinum and is posterior to the lower 
part of the manubrium sterni. It com- 
mences at а point posterior to the right 
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border of the sternum, at the level of the 
second costal cartilage, and extends to the 
level of the lower border of the left side of 
the fifth thoracic vertebra. It has two 
«curves, one with the concavity downward, 
and, what is more important clinically, a 
concavity posterior and to the left (Figs. 

‚1 and 3). Anteriorly, it is related to the 
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(Fig. 1). Above, are the branches of the 
great vessels, whose origins are crossed by 
the left innominate vein (Fig. 1). Below, 
is the bifurcation of the pulmonary artery, 
the root of the left lung, the ligamentum 
arteriosum, and the left recurrent laryngeal 
nerve, lying between the aorta and the left 
pulmonary artery (Figs. 1 and 3). 


FIGURE 6 
INNOMINATE ARTERY AND RELATIONS 
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mediastinal pleurae, the lungs, and the re- 
mains of the thymus gland. On the left 
side, it is crossed by the phrenic and the 
vagus nerves, and the recurrent laryngeal 
branch passes under the concave border 
just outside of the ligamentum arteriosum 
(Fig. 1). Posteriorly, and to the right, are 
the trachea, the left recurrent laryngeal 
nerve and the left border of the esophagus 
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The Terminal Arch. It is recalled that 
the terminal arch is extended to the part 
of the aorta lying in front of the left half 
of the fifth thoracic vertebral body, so that 
this terminal portion of the arch has in 
front the left stem bronchus and behind 
the fifth vertebral body. Immediately pre- 
ceding this, the aorta passes over the top 
of the root of the left lung, and behind it 
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is the left half of the fourth vertebral body. 
This terminal arch therefore practically 
embraces the left bronchus and is in rela- 
tion to the left border of the esophagus, 
which lies anteriorly (Figs. 2 and 3) 

In general, the transverse arch has a 
posterior concavity whose termination at 
the origin of the left subclavian artery 1s 
at a level or plane posterior to that of its 
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А 
rior middle of the manubrium sterni to enc 
near the right sternoclavicular joint. `1! 
runs upwards and posterolaterally in the 
superior mediastinum. Its relations are а: 
follows: posteriorly, it is in contact witi 
the trachea; anteriorly, the lef :nnominate 
vein courses in front of the ori of th 
artery; right laterally, it is In сог. асе with 
the right innominate vein, the upper par 


FIGURE 7 


ANEURYSM OF THE TRANSVERSE ARCH 
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commencement, just proximal to the ori- 
gin of the innominate artery (Fig. 4). This 
concavity closely hugs the anterior and the 
left lateral trachea above the tracheal 
bifurcation (Fig. 4). The termination of 
the aortic arch is in intimate relation to 
the left stem bronchus, the left border 
of the esophagus, the left half of the bodies 
of the fourth and fifth thoracic vertebrae, 
and the left recurrent laryngeal nerve. 
Innominate Artery (Figs. 1, 5 and 6). The 
innominate artery extends rom the poste- 


SS. LuETIC AORTITIS 


(A) 
ANTERIOR VIEW 


ити ener Ht PETIA 


of the superior vena cava, and the rigl 
phrenic nerve; left laterally, at the low: 
level, is the left common carotid artery; : 
a higher level, the trachea is in conta: 
with it (Fig. 5). Posteriorly, at some di 
tance (Fig. 6 Æ and B) it is in relation : 
the inferior cervical ganglion and the ce 
vical sympathetic trunk. At its termin 
tion is the right recurrent laryngeal nerv 

Clinical Pathology. 'The luetic proce 
produces a weakening of a diffuse segmei 
of the aortic walls, resulting in aneurysm 


. 
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dilatations of two types: (a) F usiform, 

which is produced by a diffuse luetic in- 
filtration with thinning of the walls and 
intact arterial layers. It is infrequent in 
eoccurrence ənd runs a benign course with- 
out press: phenomena. (й) Saccular (Fig. 

7 4 an 3), which is a luetic infiltration 

with thinaing of a discrete portion of the 

aorta. This type may remain benign until 
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lar aneurysms occur more frequently at the 
convex and posterior surfaces, because 
these partseare subject to greater hydro- 
static strain from the moving column of 
blood. 

Figure 7,7 is a schematic diagram of an 
aneurysm of the transverse arch, saccular 
type, with ruptured walls. The mouth 
measures 3.5 X2.7 cm., and the sac 7X 10 


FIGURE 8 
INNOMINATE ANEURYSMS 






RIGHT 
SUBCLAV/AN 
ARTERY 


rupture of the aortic wall takes place. 
Then, if situated near an important viscus 
such as the left bronchus, early pressure 
symptoms occur. Later there is more or 
less extension of the aneurysmal sac, the 
outer layer of which may be adventitial or 
periadventitial tissue. There are then pro- 
duced adhesions to, and displacement of, 
important structures, fistulous openings 
into hollow viscera, and sudden large 
hemorrhages. 

In the ascending aorta and arch, saccu- 
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cm. A cross section of the wall (Fig. 7B) 
shows, from within outwards, laminated 
fibrin and a blood clot, ruptured intima, 
ruptured media, intact or ruptured adven- 
titia, and periadventitial structures. Dy- 
namic pressure and displacement of struc- 
tures, adhesions or fistulae to neighboring 
organs, depend on local anatomical rela- 
tions and the extent of the aneurysmal sac. 
Figure 9, 4 and B, illustrates a frequent, 
important finding in aneurysms of the 
terminal arch; namely, an irregular erosion 
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and osteosclerosis of the left halves of the 
bodies of the fourth and fifth thoracic 
vertebrae. It is necessary to nete that the 
erosion is best shown in silhouette in the 
right oblique position (Fig. 9B). 

Figure 8, 4 and B, shows the two com- 
mon types of innominate aneurysms of the 
distal and proximal portions. Infrequently 
the entire vessel or the median portion is 


FIGURE 9 
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involved. There are early pressure phe- 
nomena because of the small caliber of the 
superior mediastinum and of the important 
neighboring organs (Fig. 6 4 and В). 

Clinical Aspects. Detailed studies of the 
physical signs and symptoms produced by 
aneurysms of various portions of the aorta 
have appeared in the literature from time 
to time.?2?45 We do not intend to explore 
all the possible signs and symptoms but 
rather to emphasize the anatomical rela- 
tions of the aorta, and a knowledge of these 
relations, as shown in the accompanying 
illustrations, will serve to clarify and sim- 
plify the subject. Like all mass lesions in 
the chest, aneurysms give rise to what may 
be called general symptoms, more or less 
common to all types, and to symptoms 
tending to indicate the site of the lesion. 
Among the former, pain, cough, and dysp- 
nea, are the most frequent. The special 
symptoms are peculiar to certain locations 
and result from pressure on certain vessels, 
nerves, or portions of the bronchial tree or 
esophagus. 
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It is well to remember that pain тау / 
result from pressure upon ahy structure 
within the thorax or upon the chest wall 
and, in the latter case, may be localized 
or may be segmental in distribution. Often, 
the pain is referred to both shoulders, 
both arms, the neck, the head, and the 
precordial area; but rarely to the back ex- 
cept when the terminal transverse arch or 
descending aorta is involved. Pain is pos- 
sibly more frequent in the ascending group 
of aneurysms, but is common to all. 

Pressure pain is usually associated with 
bone erosion and indicates that the aneu- 
rysm has reached the chest wall. Erosion 
of the ribs and sternum is usually less 
painful than erosion of the vertebrae but 
it should be emphasized that extensive ero- 
sion may occur without producing pain. 

Cough is common to at least half of the 

nomm . . . . 
group under consideration and is a mani- 
festation of pressure upon the respiratory 
tract, causing irritation and deficient drain- 
age. Any portion of the trachea, bronchi or 
lung, if irritated, produces a cough, with 
or without sputum. Hoarseness and a 
brassy_cough occur in only a minority of 
cases and usually indicate transverse arch 
involvement, although the right laryngeal 
nerve may be irritated by an ascending 
arch aneurysm. 

Dyspnea ranks high as an early symptom 
and may vary from a mild substernal op- 
pression to the severe types, which re- 
semble heart failure or asthma. Dyspnea 
is nearly always due to compression of the 
trachea, bronchi or lung. Dysphagia oc- 
curs in the transverse arch group, because 
here the esophagus may be intimately 
related to the lesion. 

The physical signs and pressure phe- 
nomena which may be produced by aneu- 
rysmal sacs are numerous and often com- 
plex. Reference to the structures which 
may be pressed upon and to their anatomi- 
cal relations will help to clarify the situa- 
tion. Pointing of the aneurysmal sac may 
cause localized bulging and pulsations in 
the right or left upper chest, above the 
manubrium, above the clavicle, or in the 
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lower chest and back. Thrifls and diastolic 
'. stocks are ntost numerous in the ascending 
and transverse arch groups, because of 
their anatomical accessibility. Cyanosis 
„may occur in the ascending group б from 
pressure on the superior vena cava, the 
pulmonary artery or the right auricle. 
Pressure upon the superior cervical sympa- 
thetic chain is probably responsible for the 


: pupillary changes. The blood pressure and. 


: pulse inequalities in the arms result from 
direct pressure upon the vessels leaving the 
arch, from loss of pressure in the vessels 
arising directly from the sac or from loss of 
pressure in the sac itself. Because of ana- 
tomical requirements for production, tra- 
cheal tug is found in less than half the 
cases. It may occur in both the ascending 
and transverse groups; in fact, any condi- 
tion which anchors the left bronchus to 
the aorta may produce it. The heart is 
usually normal in size unless the aneurysm 
is complicated by a luetic aortic insuf- 
ficency or by hypertension. Humming 
murmurs may occur over the sac, but are 
uncommon, and are not an important 
finding. Pressure upon the trachea 
bronchi produces lung findings such 
lagging of respiration, bronchiectasis or 
even evidence of infection in the lower 
lobes. Heart failure is not a part of the 
picture in aneurysms unless complicated 
by aortic insufficiency or other conditions 
affecting the heart. For those who are 
interested in a detailed analysis of symp- 
toms and signs resulting from various types 
of aneurysms, reference should be made to 
the excellent presentation of Kampmeier.? В 

An aneurysm of the innominate artery 
usually presents_ a more definite clinical 
course and picture than does an aneurysm 
of the aorta, and obviously much is 
known? about this variety because of its 
tendency to present in the neck. Reference 
to its anatomical relations, as shown in 
Figure 6, will clarify the physical signs and 
symptoms. Pain in the right shoulder, 
cough, and the presence of a pulsating 
tumor above the episternal notch, have 
been the most common findings in our 
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cases. This aneurysm tends to spread up- 
ward beneath the sternomastoid muscle 
and to compress and erode the sternum 
and clavicle; yet, having more space in 
which to spread, its symptoms usually 
become manifest later than do those of an 
aneurysm o* the arch. In those cases where 
the arch of the aorta and the innominate 
are both involved, the tumor displaces the 
aorta, heart and trachea downward and to 
the left. In this type of aneurysm, there 
may occur venous congestion of the face 
(uncommon in our experience); cough, 
aphonia, and hoarseness from pressure 
on the right recurrent laryngeal nerve; 
changes in the pupils because of pressure 
on the sympathetic chain; pain referred to 
the arm, shoulder, head, or neck, from 
brachial or cervical plexus pressure; and 
dyspnea, as well as dysphagia, because of 
tracheal and esophageal pressure. Cough, | 
dyspnea, and pain were by far the most 
common complaints. 


ROENTGENOLOGICAL 


Obviously, ti this is the most. important 
part of the examination, since size and lo- 
cation are thus accurately determined. In 
our experience, many aneurysms were first 
demonstrated ba the roentgen ray, and 
changes in the lungs and related structures 
which clinically had been thought to be 
primary were thus shown to be secondary 
in nature. The aneurysms are usually much 
more dense than any of the surround- 
ing structures, and the majority present 
smooth, rounded borders. Pulsations may 
be seen; but, in our experience, differentia- 
tion between expansile pulsations and mo- 
tion transmitted from the heart has been 
impossible except in isolated instances. In 
fact, the great masority of aneurysms do 
not pulsate, because of disease in the wall, 
caleification, or the presence of a mural 
clot. All cases shouid be roentgenoscoped, 
since only in this way can a mass suggest- 
ing an aneurysm be separated from the 
great vessels, and the differentiation be- 
tween a tumor and an aneurysm correctly 
made. In roentgenoscopic studies, pulsa- 
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Vic. 10. Large fusiform aneurysm covering the entire 


heart shadow, no encroachment on the neighbor- 
ing structures, The heart shadow is visualized 
. through the fusiform aneurysm. 


tions are best seen in the fusiform type 
(Fig. 10), in which there is usually an ab- 
sence of blood clot and laminated fibrin. 
[The pulsations are expansile in type, with 
а rapid expansi on and a quick rebound of 
Athe aortic shadow. In the saccular type, 
it is only in the early stages that we see 
-expansile pulsations. After the formation 
‘of clots and laminated fibrin, fixation of 
the sac to the surrounding structures usu- 
ally abolishes all expansile pulsations, and 
only transmitted movement is seen, Roent- 
genographic studies in the posteroanterior, 
lateral, and both oblique views offer the 
best means of clearly outlining the sac. The 
pas 1л mU Bical ыо of aneurysms 
aorta irged, and where 
Vargement occurs Pd is uall an 

| е in the sinus portion of the aorta, 
| causing aortic insufficiency. Syphilis of the 
aortic valve may be present in conjunc- 
^ tion with an aneurysm higher along the 
arch. There is no physiological reason why 

a simple aneurysmal dilatation of the aorta 
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should cause increased work for the heart. 
small saecular aneurysms are dif- 
ficult to detect anywhere. Those in the 
heart mass, and smaller ones arising from 
the mid-portion of the convex and concave. 
portions of the aortic arch, are particularly 
hard to detect. However, a careful study 
of the trachea, the esophagus, the bi- 
furcation, and the right and left main 
stem bronchi, is often helpful in detecting 
an aneurysm even in these locations, either 
because of encroachment on the lumen of 
the trachea and the bronchi or because of 
compression or displacement of these struc- 
tures. Fusiform aneurysms produce sharp 
oval or semicircular out-pouchings, well 
circumscribed and often delineated by 
atheromatous plaques, which extend into 
either the right or left lung field and may 
overshadow, but not obliterate, the right 
or left cardiac border. Saccular aneurysms 
produce sharply circumscribed oval or 
semicircular shadows, continuous with the 
heart border and often delineated by thin, 
dotted, calcified plaques just inside the 
outer border of the sac. They produce 
characteristic erosion in the anterior and 
the lateral surfaces of the bodies of the 
vertebrae (Fig. 9). Because the interverte- 
bral discs resist the destructive process 
better than the bodies of the vertebrae, 
the portions of the bodies nearer the discs 
are very little involved, producing scaphoid 
erosion of the bodies with intact overhang- 
ing edges. 

Aneurysms of the Ascending Aorta (Vig. 
11). Saccular aneurysms of the ascending 
aorta, from the vasoatrial junction to the 
beginning of the horizontal arch, extend 
most often into the right lung field, obliter- 
ating the right cardiac borders and, if 
large enough, may displace the heart and 
the aorta to the left. They may also ex- 
tend anteriorly, and here the sternum and 
the chondral portions of the anterior ribs 
may be eroded (Fig. 12). The lower por- 
tions of the trachea and the main bronchi 
are very seldom encroached upon unless 
the aneurysm is large enough to extend 
well backward, and then the lower portions 
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of the trachea and the main bronchi are 

displaced baékward. Aneurysms with small 

pedicles attached to the ascending aorta 

are not uncommon and may resemble lung 

«tumors. 

Aneurysms of the Aortic Arch and In- 
nominate Artery. Here, besides the char- 
acteristic oval, circular, or semicircular 
shadow, continuous with the heart border, 
we have other important criteria. We might 
say that generally all aneurysms of the arch 
displace the trachea to the right except the 
innominate and those arising from the ex- 
treme anterior portion of the horizontal 
arch, in which the trachea, if the aneu- 
rysm is large enough, is ‘displaced to the 
left. Those arising from the anterior two- 
thirds of the arch displace the trachea 
backward (Figs. 13 and 14), as_do “does also 
the1 innominate aneurysm; and those arising 
from the distal horizontal and descending 
aorta displace the trachea anteriorly. The 
esophagus being a more posterior struc- 


ture, Is displaced to the right and anteriorly 





Fic. 11. 
extending into the right lung field, obliterating the 
right cardiac border. Heart enlarged due to as- 
sociated aortic insufficiency. 


Saccular aneurysm of the ascending aorta 





Fic. 12. 


Large saccular aneurysm destroying the 
manubrium, and anterior portion of the right first 
rib, protruding anteriorly beneath the skin, with 
subsequent rupture. 


by aneurysms in the descending and distal 
portions of the arch. In other types, the 
aneurysm, if large enough, displaces the 
esophagus backward and to the left. The 
most common of all aneurysms we have 
encountered 1 is the one arising from the 
distal, stal, horizontal, and descending portions 
(Figs. 15 and 16). 
terior view, the trachea and, to a lesser ex- 
tent, the esophagus are displaced to the 
right; the left main bronchus is pushed 
downward and inward; and the lumen is 
narrowed. At times enough pressure is ex- 
erted on the lumen to produce atelectasis 


of the left lower lobe, and occasionally of 


the entire left lung, followed by infection 
and pleural effusion. When atelectasis or 
effusion occurs on the left side, the aneu- 
rysmal sac is entirely obscured and no in- 
dication of it will be seen on the roent- 
genogram (Figs. 17 and 18). However, in 
spite of the effusion and the atelectasis, 
which may cause a retraction of the heart 


to the left, the trachea is usually displaced ( 


— 
Here, in the posteroan-: 
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Vio. das Large saccular aneurysm with calcification of 
the sac, arising from the anterior two-thirds of the 
horizontal arch displacing the trachea to the right. 





Pic. 14. Lateral view of 


ligure £3, showing the 
саїсизей aneurysm displacing the trachea back- 
ward and producing early erosion of the fourth and 
fitth dorsal vertebrae. 


C. F. Nichols, H. W. Ostrum and B. P. Widmann 


Jose тодо 

i 
„ө 2 

to the right in ап arc-like fashion. A di- 
agnostic pneumothorax, or’ removal “of 
fluid with replacement by air, is a verv 
important diagnostic measure. This type 
of aneurysm produces the typical anterior 
and lateral erosions of the dorsal verte- 
brae, previously described. We have ob- 
served several cases where the entire left 
half of the bodies of the fourth, fifth, and 
sixth dorsal vertebrae have been destroved 








Fic. 15. Saceular aneurysm arising from the distal, 
horizontal] anc descending aorta, displacing the 
trachea and esophagus to the right. Heart not 
enlarged. 


by the aneurysm (Fig. 19). To differentiate 
an aneurysm of the distal, horizontal, and 
descending aorta from diffuse dilatation, 
we must remember that in a true saccular 
aneurvsm, because of the presence of lami- 
nated clots and fibrin, the density is greater 
than that of the heart mass, and the heart 
and the remainder of the aorta cannot be 
visualized through the aneurysm in the 
posteroanterior view. In the lateral view, 
the aortic knob is replaced by the sac. In 
the left anterior oblique, the sac is seen to 
encroach on the posterior portion of the 
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aortic window, and the (roche as well as 
the esophagus, is narrowed and displaced 
to the right and anteriorly. 

An aneurysm arising from the proximal 
portion of f the innominate artery will pro- 
duce a widening of the superior mediasti- 
num (Fig. 20). The outer border is usually 
well-defined and straight, though some- 
times oval in outline. It extends upward 
and to the right and fades into the neck 





Fic. 16. Lateral view showing erosion of the fourth, 
fifth and sixth dorsal vertebrae, and anterior dis- 
placement of the trachea and esophagus by aneu- 
rysm arising from the distal, transverse and 
descending aorta. 


tissue shadow. The inner border is usually 
obscured by the shadows of the spine and 
the mediastinum; but, when the sac is large 


enough, may be seen just to the left of 


these. When both borders are well visual- 
ized, the sac is shaped like a vase. The 
aortic knob is displaced downward and to 
the left; the trachea and the esophagus are 
displaced to the left and posteriorly; and 
the inner portion of the right clavicle, the 


manubrium, and the chondral portion of 
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Fic. 17. Aneurysm of the distal, transverse and 
descending aorta with pressure on the left main 
bronchus and azygos veins, with atelectasis and 


effusion in the left lung. 





and introduction of 


After removal of fluid 
air the large sac is visualized as well as the atelec- 
tatic left lung, 


Fic. 18. 
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these structures posteriorly; and, con- 
versely, those ‘arising from the posterior 
portion of the concave arch will displace 
them anteriorly. 

The differential diagnosis of mediastina? 
and lung tumors is at times difficult. An 
innominate aneurysm may resemble a tu- 
mor in the superior mediastinum, par- 
ticularly a substernal thyroid. The latter, 
however, moves upon respiration, sw aloe 
ing, or grunting, and the aortic arch is dis- 
tinctly separated from it. Ап enlarged: 
right lobe of the thyroid produces an arch- 
like displac cement of the trachea, with nar- 
rowing of the lumen, most marked in the 
region of the middle superior mediastinum. 
The left lobe of the thyroid displaces the 
trachea to the right. The lymphoblastoma 
group of tumors, such as Hodgkin’s disease, 
lymphosarcoma, leukemia and thymoma, 
are usually situated in the anterior medias- 
tinum, and the trachea is very seldom dis- 


Vic, то, Extensive destruction of the left half of the placed laterally. If the tumor is large 
body of the fourth, fifth and sixth dorsal vertebrae 
and the approximating posterior ends of the 
fourth, fifth, sixth and seventh ribs. 
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the right first rib may be eroded. When the 
sacs are small, there is usually no involve- 
ment of the neighboring structures; when 
large, the right wall of the trachea is first 
encroached i upon, the lumen narrowed and 
somewhat compresse :d, and the lower por- 
tion displaced to the left and somewhat 
tapered. An aneurvsm in the extreme 
anterior portion of the arch will displace 
the trachea. and esophagus in much the 
same manner as the innominate tvpe, but 
an aneurysm in this region practically 
qalways involves the innominate artery. 

Small aneurysms between the tracheo- 
cephalic vessels in the mid-portion of the 
arch may not encroach on the trachea or 
the esoph vagus. Aneurysms arising from the 
concave portion of the arch are more dif- 
ficult to diagnose and visualize; but here, 
also, attention must be given to the lower 
portion of the trachea and its bifurcation, 
as well as to the right and left main bron- 





Vic. 20. Saccular aneurysm of the innominate, 
displacing the aortic knob downward and to the 
left and the trachea to the left and backward, The 

chi. Aneurysms arising from the anterior borders are sharply outlined, extending upward 

portion of the concave arch will displace into the s е mediastinum. 
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enough, there may be a posterior djsplace- 
ment of the trachea. The adrtic arch (with 
adequate films) can usually be separated 
from the mediastinal mass. These tumor 
«masses are bilateral, enlarged in the verti- 
cal diameter, have indistinct outlines, and 
rarely show calcification. Mediastinal neu- 
rinomas may resemble an aneurysm, as 
they are usually fairly well outlined, ul: 
lateral, and may be dense enough to ob- 
^cure the aortic arch. Howev er, thev affect 
the spine differently, produce a widening 
of the foramina and irregular erosion of the 
lateral portion of the bodies and the pedi- 
cles. At times, bronchogenic carcinoma 
may show a tumor mass fiót unlike an an- 
eurysm. However, there is often some 
atelectasis, malignant lymphangitis, or 
tumor masses in the lung fields and, often, 
metastatic glands in the hilar and mediasti- 
nal regions. Loculated tuberculous pericar- 
ditis or other types of pericarditis may 
resemble "aneurysms, but the size of the 
heart, absence of pulsations, clear lung 
fields, and other signs of pericarditis are 
usually present. 

Prominence of the pulmonic salient as 
seen in pulmonary stenosis, interatrial : sep- 
tal pls and patent ductus arteriosus, 
may also suggest an aneurysm. However, 
the markedly increased pulsations, as well 
as prominent and pulsating hilar vessels, 
together with right heart enlargement, 
usually make a differentiation possible. 
Aneury smal dilatation of the left atrium, 
where the left atrium extends well over to 
the right, overriding the right atrial border, 
bears some resemblance to an aneurysm, 
but here the cardiac configuration is that 
of mitral stenosis and the lung fields show 
distention of the hilar and the perihilar 
vessels. Occasionally Pott's disease, with a 


mediastinal abscess, produces a bilateral 
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mediastinal tumor resembling an aneu- 
rysm, but a careful study of the spine and 
the aortic arch will easily differentiate it 
from an aneurysm. 


CONCLUSION 
Many articles dealing with aneurysms 
have been published but only a very 
limited number have been accompanied 
by anatomical studies. We have attempted 
in this presentation to emphasize the ana- 


tomical relation of the aorta and to shows 


how a knowledge of this, as detailed in the 
accompanying illustrations, may serve to 
clarify and simplify the subject. Not only 
will this detailed anatomical relation be 
valuable in the diagnosis of aneurysms but 
it will also greatly aid in a differential di- 
agnosis of all space-taking lesions which 
occur in the thorax, adjacent to the aorta. 


We wish to express our appreciation of the co- 
operation and assistance of Dr. B. Robinson who has 
drawn the illustrations from his extensive autopsy 
studies. 
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THE ROENTGENOLOGICAL DEMONSTRATION OF, 
| THE TRUE ARTICULAR SPACE 


WITH PARTICULAR REFERENCE TO THE KNEE JOINT AND THE 
: INTERNAL SEMILUNAR CARTILAGE* 


By WILLIAM A. EVANS, JR. 


DETROIT, 


HE true articular space like the pleu- 

ral space is a potential space which is 
visualized only under special conditions. A 
*layer of ar ticular cartilage covers the end of 
each bone at a diarthrodial joint and the 
two layers are ordinarily in СА approxi- 
mation to each other separated only by a 
thin layer of fluid. These two cartilages are 
normally represented by a uniformly radio- 
lucent space between the bones, andchanges 
in the cartilage are commonly implied 
from variations in the width of this space. 
An increased space is taken to indicate 
swelling and edema of the cartilage as the 
result of injury or disease or to a separation 
of the cartilages from an increased amount 
of articular fluid, a loose body locked be- 
tween the cartilages, or relaxation of the 
capsular ligaments. Narrowing of the space 
indicates degeneration or destruction of the 
cartilage and rarely there may also be cal- 
cification. These implications without more 
direct evidence generally suffice. The knee, 
however, offers a special case for there are 
not only the cartilaginous coverings of the 
tibia and femur, bit. also the two semilunar 
cartilages which are subject to injury and 
disease and which then may become a basis 
for serious disability. The clinical diagnosis 
of meniscus injuries is often difficult and 
inaccurate at best. Schaer,! in a recent 
study, estimates the incidence of positive 
and negative errors in diagnosis in his clinic 
as 15 per cent and the diagnosis becomes, of 
course, more difficult and important in 
medicolegal and compensation cases. In re- 
cent injuries the roentgen examination has 
been chiefly of value in excluding involve- 
ment of the bone structure, although there 
may be evidence of effusion into the joint 
and perhaps an increase in the spacing at 
the site of the lesion. In old cases there may 
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be demineralization of the bone structure 
about the affected knee with either an in- 
crease or decrease of the spacing between 
the tibia and femur on the side of the car- 
tilage injury. Frequently we have also 
noted a localized sclerosis of the tibial tu- 
berosity just beneath the affected semilu- 
nar cartilage when comparison is made with 
the sound knee. These changes, however, 
are all indirect ones and there is a real need 
for direct visualization of the deformity of 
the semilunar cartilage. Sporadic attempts 
at endoscopy or the injection of opaque 
media, e.g., air or uroselectan, which have 
been carried out for many years have ap- 
parently not been of such consistent value 
as to justify the operative procedures in- 
volved and warrant more general use. 

In 1932 Dittmar? published his observa- 
tions in demonstrating the true articular 
space at the medial aspect of the knee in 
two patients by forcible abduction. He be- 
lieved this was possible only in children or 
in adults where there was weakness of the 
collateral ligament. Felsenreich? in 1935 re- 
ported observations on two patients show- 
ing subluxation of the medial meniscus, but 
said the procedure was rarely of value in 
demonstrating the semilunar cartilage, al- 
though it might be useful in testing the 
integrity of the collateral ligaments. A 
more complete study of the method was 
made by Nordheim! in 1938. His observa- 
tions in this paper were confined to normal 
individuals. He was able to show that forci- 
ble abduction or traction separates the ar- 
ticular cartilages, leaving a relative vacuum 
between them which provides contrast for 
the shadows of the cartilage. After a num- 
ber of minutes of continued traction thi: 
vacuum is replaced by fluid withdrawr 
from the tissues. The converse of this ob. 


* Read at the Third Annual Clinical Conference of Mid-Western Radiologists, Detroit, Mich., Feb. 10-11, 1939. 
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servation is also true, 1.е., the space сап 

. m 

only be demónstrated when there i$ a neg- 

ligible quantity of fluid within the joint. 
he joint space together with the internal 

semilunar cartilage was demonstrable in 

about 70 per cent of normal knees, while the 

external space was shown in only 2 of 3o 

attempts. Nordheim was also able to show 
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Fic. 1. A routine film of a child's chest showing the 
space between the articular cartilages at the 
shoulder joints produced by traction on the arms. 


the true articular space by forcible traction 
at the phalangeal and shoulder joints. 

For the past few months we have made 
observations with the method and believe 
that the results warrant consideration and 
further investigation. Occasionally the true 
articular space is visualized inadvertently 
as, for example, in children undergoing a 
chest examination with the arms raised and 
held close to the head (Fig.1). Very often suf- 
ficient force is exerted to separate the car- 
tilages at the shoulder joint and the space is 
revealed as a fine crescent shaped line. We 
have also seen the space at the hip joint 
when the child was forcibly restrained (Fig. 
2). Rarely the true joint spacing is seen at 
the knee in the routine examination. Hippe 
and Hahle,® in reviewing a large number of 
films, reported observing the space in 25 
knees with arthronosos deformans, and in § 
apparently normal. Löhr and Hellpap® 
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Fic. 2. The true articular space shown at the 
right hip Joint in a child forcibly restrained. 





Fic. 3. The articular space at the medial aspect of 
the knee shown in a routine examination of a pa- 
tient having osteo-arthritic changes and degene- 
ration of the cartilage. 


studied 642 films of the knee and observed 
the spacing only twice, once in a normal 


862 


knee and in one with extensive degenera- 
tive changes. We have recently seen the 
space in a knee examined in the usual man- 
ner (Fig. 3). This patient was sixty-two 
years old and a retired police inspector who 
was working as a watchman. He had com- 
plained of weakness and pain in both knees 
for twelve vears. Roentgen studies revealed 
well marked degenerative osteo-arthritic 
changes demonstrable on both sides. At the 





Fics. 4 and 5. The semilunar cartilage and the articular carti 


William A. Evans, Jr. 


i оха, 1940 
. І 
and well paddetl at both ends is placed with 
one end against the external aspect of the 
knee joint and the other end against the 
chest of the examiner. Strong traction is 
then made by the examiner with the hands. 
on the thigh and lower leg. This is main- 
tained for a period of five seconds to the 
limit of the examiner's strength or to the 
sensation of pain for the patient, when the 
exposure is made with the ray projected in 








azes of the tibia and femur to- 





gether with spacing between them shown by forced abduction in two normal knees. 


medial aspect of the right knee was a dark 
linear shadow which we interpreted as the 
space between the articular cartilages. The 
mechanism of its production is not clear, 
but it has been observed to occur most 
often when there is degeneration of the car- 
tilage, as in this case. 

The technique which we have employed 
for the demonstration of the internal me- 
niscus 15 very simple and requires no special 
apparatus. With the patient lying on his 
back and a small screen cassette under the 
knee, a cylindrical cone measuring about 
2: cm. in length and a 8 cm. in diameter 


a direction parallel to the upper surface of 
the tibia. This is best accomplished with 
very slight flexion at the knee. Only very 
rarely does the procedure cause the patient 
even temporary discomfort. We have found 
this method more fruitful than a mechan- 
ical screw device for exerting pressure. If 
the pressure is too long maintained Nord- 
heim has shown that fluid is withdrawn 
from the tissues and the spaceisobliterated. 
The manual method permits a more careful 
regulation of the tension and also a small 
increment of tension may be applied at the 
instant of exposure. 
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The meniscus appears on the film as a 
lohg triangle with the base-attached to the 
internal collateral ligament and the tip di- 
rected toward the tibial spines. The car- 
-tilaginous coverings of the tibia and femur 
are also shown. Our experience is in agree- 
ment with that of Nordheim who was able 
to show the cartilage in about 70 per cent of 
normal individuals. Figures 4 and 5 illus. 
trate the findings in two normal young 
adults of each sex. Occasionally a mottled 
appearance at the Joint is obtained (Fig. 6). 
This we believe is probably due to a drop- 
let-like formation of the articular fluid as 
suggested by Nordheim. It is more difficult 
to show the external semilunar cartilage, 
but we were able to obtain a faint delinea- 
tion of this structure in two children (Fig. 
7). Fortunately it is not so important to 








Vic. 6. A slight variation in the appearance of the 
spacing of a normal knee. The mottled appearance 
is probably due to the behavior of the articular 


fluid. 
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Vic. 7. Both internal and external articular spaces 
with the semilunar cartilages shown in a healthy 


child. 


demonstrate this meniscus as it is much 
more rarely subject to injury than the in- 
ternal semilunar cartilage. 

An injury to the internal semilunar car- 
tilage results in pain and effusion. For both 
of these reasons this method is not applica 
ble to the study of the acute injury. It is 
also not to be used in old cases when there 
is evidence of effusion into the joint as 
there can be no expectation of demonstrat- 
ing the space by separation of the carti- 
laginous surfaces. In such instances Schaer 
has recommended aspiration of a small 
amount of the fluid for bacteriolcgical, cy- 
tological, and chemical studies and its re- 
placement with 4-5 cc. of uroselectan and 
an anesthetic solution followed by roentgen 
studies in various projections. The results 
of such examinations, however, have not 
often been helpful and may be misleading. 
Nordheim favors the injection of air when 
Яша is present with the examination made 
in various positions so as to bring the air 
into contact with the structures in ques- 
tion. 

The method which we have described is 
then suited only to cases of old injury 
where no effusion is present and here valu- 
able information may be obtained. In Fig- 
ure 8 are shown the findings obtained in 
A.S. who sustained an injury tohisleftknee 
ten years previously when broad jumping 
and who has had recurrent difficulties since. 
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Vic. 8. The articular spacing in both knees of a subject who suffered an injury to his left knee ten years ago. 
A, the right knee presents a normal appearance while on the left, B, there is irregularity of the internal 
semilunar cartilage which represents the end-result of an old tear. 


On the right side the semilunar cartilage 
presents a normal appearance while on the 
left there is a marked irregularity in the 
contour of this structure which we inter- 
pret as the result of an old tear. 

It is not to be expected that this proce- 
dure will always or even usually yield con- 
clusive results. In both the normal and ab- 
normal case the semilunar cartilage may 
not be demonstrable. When it is demon- 
strated only gross abnormalities may be 
evident. According to Schaer important 
traumatic lesions may be present in the 
semilunar cartilage and warrant excision of 
the cartilage which are not evident to in- 
spection at operation and which are re- 
vealed only by microscopic examination. 
Such lesions, of course, would not be re- 
vealed by this procedure. The procedure 
does give evidence of the integrity of the 
collateral ligaments which are of prime im- 
portance in the stability of the knee. On 
the affected side when there is weakness of 
the collateral ligament, forcible abduction 
will yield a greater space between the fe- 


mur and tibia than on the normal side, as 
pointed out by Felsenreich. If, then, the 
uses and limitations of the method are un- 
derstood, we believe this is an additiona! 
diagnostic procedure which will occasion- 
ally yield helpful information in the study 
of the knee joint. 
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OSTEOCHQNDRITIS DISSECANS 


By CHARLES LIEBMAN, M.D., and R. M.eISEMAN, M.D. 
Department of Roentgenology, Fewish General Hospital 


STEOCHONDRITIS dissecans, first 
described as a distinct pathologic en- 
tity and named by Kónig in 1879, is a dis- 
ease characterized by the separation, par- 
tial or complete, of a piece of articular 
cartilage, with or without part of the sub- 
jacent bone, from the ends of certain long 
bones. 

Munro in 1758 was the first to recognize 
‘that loose bodies in joints originated from 
the articular surface. 

Paget thought that these joint bodies 
were caused by "quiet necrosis." 

Kónig in 1879 and in a subsequent paper 
in 1887 was really the first to classify osteo- 
chondritis dissecans as a definite entity. 
His description was that “without any in- 
jury fragments separate from articular sur- 
faces. The bony surfaces of the fragments 
become covered with dense connective tis- 
sue and cartilage. A similar change takes 
place within the defect from where the 
fragment originated. At the same time, 
there is slight effusion and villous hyper- 
trophy.” 


INCIDENCE 


This is not a rare condition and has often 
been reported. It is most common during 
adolescence and early adult life and occurs 
more frequently in males. 

It has been described in a number of 
joints including the hip, ankle and meta- 
tarsal articulations, but the far greater 
number appear to occur in the knee or el- 
bow. While there is a tendency toward the 
inclusion of osteochondritis dissecans in one 
group having presumably the same etiol- 
` ogy, namely, Kóhler's, Legg-Perthes’, Frei- 
berg's, Kienbéck’s, Osgood-Schlatter’s, etc., 
there are some who believe this disease a 
distinctly separate entity with a specific 
etiology. The reasons advanced for this be- 
lief are: (1) the characteristic roentgeno- 
logical and pathological appearance; (2) 
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the circumstance that these changes occur 
not only almost exclusively in the knee or 
elbow, but in characteristic locations with- 
in these joints. In the knee, it is the lateral 
part of the internal condyle of the femur; in ; 
the elbow, the capitellum of the humerus.4 .4 


ETIOLOGY 


Several theories as to the etiology of the 
disease have been advanced which merit 
brief discussion. König, believing that the 
disease represented an inflammatory proc- 
ess, ascribed it to a low grade infection of 
unknown origin. Axhausen has suggested 
that the cause may be in small emboli of 
end arteries, resulting in infarction and a 
quiet, aseptic necrosis of the bone and car- 
tilage deprived of its blood supply. Bern- 
stein felt that the tendency to occur in 
families, and bilaterally in the individuals, 
suggests a constitutional abnormality, anal- 
ogous to rickets, fragilitas ossium, coxa 
vara, etc. Phemister believes that the 
etiology may be similar to that of ununited 
fractures. 

All investigators believe that trauma is 
predisposing. The trauma may represent 
direct violence, ligamentous pull or injury 
to arterial supply by long continued mild 
insults, as suggested by Sommer. Freiberg 
has further developed this viewpoint by the 
observation that in the knee the disease in 
its usual location is associated with a long 
tubercle of the medial tibial spine and that 
this may traumatize the involved area of 
the femoral condyle when the knee is in 
flexion and external rotation. Sommer and 
Fairbank have found a definite history of 
trauma in more than half of their cases. 

Two other theories, that of fat embolism 
occluding the end arteries, and that regard- 
ing the process as a low grade arthritis or 
localized osteo-arthritis, have no support- 
ing evidence. 
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PATHOLOGY 

The pathology of the disease has been 
formulated largely from gross ifspection of 
the knee at operation and from examina- 
tion of the excised specimen; little is known 
of the picture in the remaining main body 
of the involved bone. 

The disease process begins at the point of 
greatest contact in the knee joint—1.e., 
most frequently the medial aspect of the 
most prominent inferior surface of the me- 

*dial condyle opposite the anterior tibial 
spine. Here a conical or discoid fragment of 
bone separates gradually from the underly- 
ing epiphyseal bone. The separation is 
gradual and may take months or years. 
Both the cavity and the separated side of 
the loose body become covered with fibro- 
cartilage. Early in the process, the separat- 
ing fragment may be held in place by a 
bridge of articular cartilage or synovia; or 
there may be at times only a fissure or cir- 
cle of discoloration apparent in the articu- 
lar cartilage, marking the limits of the un- 
derlying diseased plaque. 

There are three stages then in which the 
loose body may be found: 

(1) Retained in the original bone cavity. 
Under these circumstances, the articular 
surface is convex and covered by hyaline 
cartilage; the deep surface will be rough 
and covered by fibrocartilage. 

(2) Loose in the joint. Here the bodies 
tend to become rounded and may grow by 
accretion of new bone. The hyaline layer is 
usually changed into fibrocartilage. The 
separated body may break up into a num- 
ber of smaller fragments. 

(3) Attached to synovial villi. Sometimes 
a free body may become attached to syno- 
vial villi and a pedicle forms, resulting in 
rapid proliferation and enlargement of bone 
and cartilage. 

Microscopically the findings in the ex- 
cised specimen are reported either as chron- 
ic inflammation or aseptic necrosis. The 
majority, however, have been unable to 
demonstrate inflammatory changes. In 
general, the degree of necrosis present var- 
ies inversely with the degree of attachment 
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as classified above. The defect in the bone 
may remain as'such, or may fill in gradu- 
allv after complete separation has taken 
place. 


CLINICAL FINDINGS 


The history is usually of several years’ 
duration. Complaints are of soreness, stiff- 
ness and occasionally swelling of the in- 
volved joint. Locking is common, espe- 
cially in cases with a completely separated 
fragment, but at times in patients where 
separation is not complete. King has de- 
scribed 4 cases in which the onset was acute 
subsequent to a mild trauma and present- 
ing painful, tender, swollen joints locked in 
15—45° flexion. In all of these cases, two or 
three loose bodies in the Joint were demon- 
strated, and there can be little doubt that 
the process antedated the trauma and was 
merely unmasked by it. 

Objective signs are few: demonstration 
of one or more loose bodies in such cases as 
these are present; sometimes fluid; some 
limitation of motion and wasting of the 
quadriceps in chronic cases. Axhausen has 
described a sign where, with theknee flexed, 
pressure upon the lateral aspect of the me- 
dial femoral condyle (the usual site of in- 
volvement) elicits an acute local tender- 
ness. 

Finally, cases have been described which 
are completely asymptomatic, this usually 
occurring in patients in whom the contra- 
lateral knee was clinically involved, and 
the second knee roentgenographed as a con- 
trol. 


ROENTGEN FINDINGS 


Since there is nothing characteristic in 
the clinical picture of the disease, the diag- 
nosis has been made roentgenographically 
in the great majority of cases. The lesion 
is best seen in the anteroposterior roentgen- 
ogram and is apt to be overlooked entirely 
in the lateral view. It consists of a defect, 
usually shallow and sharply defined at the 
tvpical location described above, and usu- 
ally circular in outline. The immediately 
adjacent bone shows a narrow zone of in- 
creased density; there may be atrophy of 
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the bones as a whole in chronic cases. This 
defect may ‘contain a separated of hinged 
fragment of bone which most frequently is 
partially decalcified, or it may be entirely 
‘empty. Richards and Freiberg have de- 
scribed 2 cases in which only a line of sepa- 
ration was seen in the roentgenogram 
with no decalcification, and the surgical 
finding was merely a fragment of bone, 
completely separated but held in position 
by intact articular cartilage. At the other 
extreme come those cases, of which our 
Case I is an example, in which a definite 
defect in the subchondral bone is demon- 
strated roentgenographically, but in which, 
on operation, only a discoloration, loss of 
lustre and roughening of the cartilage is 
found. If the fragment of bone and carti- 
lage is actually free in the joint space, 
it may be, although often is not, radi- 
opaque, and only the defect corresponding 
to its earlier site will be seen. In those cases 
in which one or more joint mice are present 
and are not decalcified to the degree of be- 
coming translucent to the roentgen ray, 
they tend to migrate to the regions of the 
joint where they will interfere least with 
motion, i.e., the subquadriceps bursa and 
the posterolateral pouches. King has 
stressed the necessity for differentiating 
free bodies in the latter location from the 
sesamoid bones commonly found in the 
gastrocnemius tendons of origin. 


DIFFERENTIAL DIAGNOSIS 


The diagnosis is rarely made by clinical 
means; usually the patient is sent to the 
roentgenologist as a suspected case of torn 
medial meniscus, tuberculosis of the knee, 
or loose body. The other causes of loose 
body are: 

(1) Synovial osteochondromatosis. This is 
a degenerative process involving the syno- 
vial membrane with calcification and tend- 
ency to form multiple loose bodies; how- 
ever, in this disease there is no defect 
apparent in the underlying bone. 

(2) Traumatic loose body is readily dis- 
tinguished by the history of a preceding se- 
vere trauma and the presence of the bony 


Osteochondritis Dissecans 


867 


defect in the most exposed parts of the 
bone, whereas the osteochondritic lesion is 
located where it is least susceptible to ex- 
ternal violence. 

Osteochrondritis dissecans is differenti- 
ated from tuberculosis of the knee by the 
following criteria: 

(1) Tuberculosis tends to have much se- 
verer symptoms. 

(2) The tuberculous joint has in the 
roentgenogram a generally obscured ap- 
pearance, while this is not true of osteo-* 
chondritis dissecans. 

(3) In tuberculosis, there is usually a 
much greater degree of atrophy. 

(4) The location of the process is differ- 
ent—1n osteochondritis dissecans the areas 
of the articular surface which have the 
most contact are involved, while in tuber- 
culosis there is typically early destruction 
of areas in which there is little or no con- 
tact. 

(5) Sequestration in tuberculosis shows 
a sequestrum of increased density which 
preserves its line of articular cortex, while 


the surrounding bone is relatively atrophic ' 


and the articular cortex indefinite or de- 
stroyed; in osteochrondritis dissecans, the 
articular cortex is intact except in the se- 
questrated area, and the latter is of a sim- 
ilar or lesser degree of density than the ad- 
jacent bone. 

In torn medial meniscus, the history and 
lack of characteristic roentgenographic 
changes should eliminate osteochondritis 
dissecans. 

Hemophilic joints may at times show 
multiple, punched-out areas, and usually 
there is more than one joint involved. The 
clinical course of acute febrile episodes fol- 
lowing trauma, multiplicity of the lesions 
and evidence of the disease elsewhere 
should serve to differentiate it. 

The defects of skeletal tophi in gout are 
uncommon in large joints, rarely centrally 
located and the age incidence is distinct. 


TREATMENT AND PROGNOSIS 


The treatment of choice is surgical. Fair- 
bank states that the roentgenological dem- 
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Fig, 1. Note concave appearance at the site of the 
lesion. No postoperative film could be obtained. 


onstration of the lesion alone, unassociated 
with any symptomatology, does not con- 
stitute an indication for opening the joint. 
In the presence of symptoms, the majority 
of workers agree that radical extirpation of 
the detached or partially detached frag- 
ment, with or without curettage of the 
bony bed, is the ideal treatment. The re- 
sults are almost uniformly good; for exam- 
ple, King in a series of 24 cases reports ex- 
cellent results in two-thirds and unsatisfac- 
tory in only one-tenth. The course even 
without radical treatment 15 entirely be- 
nign; as our Case пі will show, a satisfac- 
tory result may be achieved by immobili- 
zation alone in those cases in which the 
urgency of symptoms does not demand im- 
mediate surgical interference. 


CASE REPORTS 


We would like to add 3 cases observed by 
us to the literature on the subject. 


Case т. A male, aged nineteen, occupation 
salesman, admitted on July 17, 1937, to the 
Montreal General Hospital with the history of 
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pain in the left "knee for three to four years. 
The paih occurs.on walking any considerable 
distance or when the knee has been kept in one 
position for more than a few minutes. It is 
localized to the joint line just medial to the 
patella and when most acute may be associated" 
with swelling over the same area. There has 
been no limitation of motion nor genuine lock- 
ing. There is no history of preceding trauma (?). 

Examination shows slight swelling medial to 
the patella. A loose mass was felt over the joint 
line about 1 cm. medial to the patella. There 
was slight limitation of active extension. 

Roentgen examination showed the typical 
punched-out defect of osteochondritis dissecans 
located at the lateral aspect of the medial 
condyle of the femur (Fig. 1). 

On July 19, the knee joint was exposed 
through an internal lateral incision. A small, 
rounded, elevated area the size of a ten-cent 
piece was seen on the articular cartilage of the 
medial condyle of the femur. This was removed 
completely with the scalpel, exposing raw bone 
underneath. The bed was not curetted. The 
medial semilunar cartilage was loose at its 
anterior attachment, hence it likewise was 
dissected free and removed. The pathologist 
reported degenerative non-inflammatory proc- 
ess in cartilage. 

Postoperative course was uneventful and the 
patient was discharged on July 3o. In the eight 
months since operation, he has had no symp- 
toms. 


Whether the osteochondritis dissecans 
or the damaged meniscus was causing the 
symptoms here cannot of course be ascer- 
tained. Our second case, however, gives a 
history typical of torn medial meniscus; 
yet the latter was normal and the symptoms 
due entirely to osteochondritis dissecans. 


Case и. A male, aged nineteen, whose chief 
complaint was locking of the left knee in 
flexion, accompanied by severe pain continu- 
ing for some hours after the locking itself had 
been released. This sequence of events had 
happened with increasing frequency for five 
years, Physical findings were limited flexion of 
the left knee with focal tenderness medial to 
the patella on the articular surface of the femur. 

Roentgen examination on July 13, 1936, 
showed the characteristic annular defect in the 
articular surface of the med:al femoral condyle 


(Fig. 2). 
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completely filled in. Immobilization only treatment. 
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The knee joint was explored on July 14, 1936; 
necrosis of a dime-sized area on the postero- 
medial surface of the medial condyle was found 
involving the articular cartilage and extending 
into the subjacent bone. The necrotic cartilage 
and bone were removed; the bed was curetted 
smooth. The medial semilunar cartilage ap- 
peared entirely normal and was not removed. 
Histological examination of the specimen re- 
vealed chronic inflammation of cartilage. 

One year and eight months subsequent to 
operation, the patient was asymptomatic. Re- 

eexamination showed almost complete filling in 
of the operative defect. 


The 2 preceding cases were both treated 
radically, with satisfactory results. Our 
third case is presented to demonstrate that 
conservative treatment may be equally sat- 
isfactory in some instances. 


Case m. А girl, aged twelve, who, with no 
history of injury, has complained. of weakness 
and a sensation of "giving way" in the left 
knee. She has never actually fallen but states 
that the knee jerks forward and feels as though 
the bones were being twisted. 

Examination revealed a healthy, robust 
child, walking without any limp or deformity. 
There is no swelling of the left knee by measure- 
ment; however, the lateral pouches appear 
fuller than those of the right knee. Motion, 
active and passive, is normal. There is half an 
inch atrophy of the left thigh. The knee shows 
some tenderness on pressure over the joint line 
anteromedially. 

Roentgen examination of the left knee on 
May 23, 1936, showed a punched-out defect of 
the internal part of the medial condyle with a 
suggestion of condensation of bone in the 
articular surface of the tibia opposite. 

Patient was placed in a cast subsequently. 
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Re-examination ‘nine months later showed the 
punched-out area smoother and smaller. Syntp- 
toms have entirely disappeared. There was no 
limitation of motion or pain and no atrophy of 
the quadriceps. 

SUMMARY 


(1) The literature pertaining to the etiol- 
ogy, pathology, clinical picture, roentgeno- 
logical findings, diagnosis and treatment of 
osteochondritis dissecans has been briefly 
summarized. 

(2) Three typical cases of osteochondritis 
dissecans of the knee, showing interesting 
features with regard to diagnosis and treat- 
ment, have been added to the literature. 


We wish to acknowledge our thanks to Drs. Gold- 
man and Breitman for referring these patients to us. 
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IRRADIATION OF THE LONG BONES FOR 
GYNECOLOGIC BLEEDING* 


By JOHN S. BOUSLOG, M.D., and JOHN R. EVANS, M.D. 
DENVER, COLORADO 


UNCTIONAL uterine bleeding is of 

perennial interest because of its fre- 
quency in gynecologic practice. A perusal 
of hospital charts reveals various diagnoses 
such as “ovarian insufficiency,” “endocrine 
imbalance,” “glandular cystic hyperpla- 
sia,” “idiopathic or functional menorrha- 
gia," etc, for unexplainable abnormal 
uterine bleeding. Many well-defined groups 
have been classified which respond to spe- 
cific treatment. There is, however, one 
group of patients exhibiting this symptom 
which have defied the usual methods of 
treatment and have defied diagnosis as to 
its etiology. 

All who have treated this condition have 
found a certain proportion of cases in which 
all orthodox treatment has been used with- 
out result. By orthodox treatment we in- 
clude “пе use of uterine styptics, endocrine 
К .mostatics such as antuitrin S, progestin, 
thyroid extract, and curettage with or 
without intra-uterine radium. 

A few years ago one of us, in calling for a 
complete blood count in a case of long con- 
tinued intractable uterine bleeding, re- 
ceived a pathological report which included 
the blood platelet count. With the excep- 
tion of a slight secondary anemia, the 
platelet count was the only abnormal find- 
ing. This seemed to be significant in view of 
the fact that there were no abnormal ana- 
tomical findings and that every known 
method of treatment listed above had been 
used unsuccessfully. Because of its efficacy 
in idiopathic thrombocytopenia purpura, 
irradiation of the spleen was instituted 
with immediate startling results. Not only 
did the uterine bleeding cease abruptly 
after a continuance of at least two years, 
but the blood platelet count returned to 
normal and subjectively the patient expe- 
rienced a newsense of well-being. Therefore, 


in all cases of functional bleeding we have 
had blood platelet examination in order to 
segregate this intractable group of cases. 

We have been unable to find in the litera- 
ture any attention being given to the dys- 
crasia of the blood platelets in relation to, 
this condition. In the Year Book of Obstet- 
rics and Gynecology for 1937 we have 
found the following abstract entitled, “Ir- 
radiation of spleen for gynecologic bleed- 
ing." 

At the Berlin Woman's Clinic, P. Caffier ob- 
served twelve girls with juvenile hemorrhages 
during 1926 to 1934 who were treated by means 
of x-rays applied to the spleen. In five cases 
there was complete success, and in four cases 
temporary relief. In four of the five perma- 
nently successful cases not only did bleeding 
cease after two to three days but the menstrual 


periods became regular. This treatment is, 


harmless and may be used at any age. It prob- 
ably acts by producing a breakdown of throm- 
bocytes. The author believes that this form of 
therapy should be combined with modern hor- 
mone therapy directed at the cause of bleeding. 

Caffier also suggests irradiation of the spleen 
for bleeding which is due to uterine myomas, 
especially when roentgen 1ay treatment locally 
applied to the fibroids does not bring about a 
sufficiently rapid cessation of bleeding. The 
action of irradiation of the spleen is rapid. The 
author has seen bleeding stop six hours after 
treatment, hence he believes that this treat- 
ment should be used whenever prompt cessa- 
tion of uterine bleeding is imperative. 


Itis noteworthy that in this abstract no 
mention is made of the blood platelet count 
as a diagnostic or therapeutic aid. 

Baer states, 


Thrombocytopenic purpura, one of the rare 
diseases, may present in addition to the usual 
extravasations, bleeding from the uterus. The 
diagnosis is based on the decreased platelet 
count, increased bleeding time and clinical 


* Read at the Twenty-fourth Annual Meeting, American Radium Society, St. Louis, Mo., May 15-16, 1939. 
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manifestations. The best available treatment is 
repeated blood transfusions. In the more severe 
instances of the disease splenectomy has been 
performed. 


We know that splenectomy, although 
usually associated with remarkable im- 
provement in cases of thrombocytopenic 
purpura, may also be of no benefit. In those 
cases when the spleen is overactive and de- 
stroys the platelets its removal is indicated. 
We think that in these cases the disturb- 
eance in the production of the platelets is in 
the bone marrow and splenectomy is of no 
value. 

Wright has shown that the megakaryo- 
cytes perform the extremely important 
function of giving rise to the blood plate- 
lets. The blood platelets commonly vary 
between 200,000 and 600,000 per cubic mil- 


. limeter. The age of the individual causes 


- 


the red cells and platelet count to vary to- 
ward the high normal level in infancy and 
childhood and to swing toward the low 
level after the fiftieth year. 

Minot pointed out that in certain pur- 
puras any agent bringing about red cell de- 
struction operates against the platelets and 
megakaryocytes. The platelets ordinarily 
vary in number in proportion to the vigor 
of the red cell formation, and at the mo- 
ment of examination they may be greatly 
reduced independently of the red cell 
change. The cause of this destructive proc- 
ess has not been determined. The fact that 
Lee and Robertson by repeated injections 
of guinea pig platelets into rabbits have 
succeeded in producing serum which would 
destroy the platelets of the guinea pig with 
consequent purpura is of interest in this re- 
lation. 

Because there were no other symptoms 
of purpura in cases under consideration it 
seemed reasonable that the diminution in 
the number of platelets was due to a defi- 
cient formation in the bone marrow rather 
than in an increased destruction by the 
reticulo-endothelial system (primarily the 
spleen). Therefore, irradiation of the long 
bones was instituted rather than the irradi- 
ation of the spleen. There being no general 
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symptoms of purpura to indicate a diagno- 
sis we 'have designated this condition as 
uterine purpura. 

We report herewith a few typical cases: 


Case 1. M. M., aged twenty-one, single. 

Family history negative. Past history: ton- 
sillectomy 1929, appendectomy 1934. Menses 
began at the age of fifteen, irregular and always 
late and scanty. Present illness began two years 
ago with uterine bleeding. Has had four curette- 
ments and two applications of radium, at each 
time was given 1,500 mg-hr. filtered through 
1 mm. of platinum. Patient did not know exact 
dates. This only improved her condition tem- 
porarily. Physical examination on May 8, 1936, 
showed no demonstrable abnormalities. Blood . 
examination was essentially negative except 
that the platelet count was 91,000. 


Date Коке Treatment 
ount 

5-8-36 ОТУООО whew. о Ма омолу 
§-9-36 ....... тоо г to each femur 
5-10-36 120,000 100 г to each tibia and fibula 
§-11-36 160,000 100 r to each femur 
5-12-36 240,000 тоог to each tibia and fibula 
£-I3-30 900000 c.m perd 


Menses were normal for six month: Follow- 
ing the menses on November 2, 1936, she can- 
tinued to bleed. Platelet count on November > 
16, 1936 was 86,000. 


11-16-36 86,000 J.A Rech 
11917530 „сар 100 r to each femur 
11-18-36 132,000 тоо г to each tibia and fibula 
11-19-36 170,000 100r to each femur 
11-20-36 220,000 100 г to each tibia and fibula 


Menses returned to normal and were of the 
twenty-eight day type and of five day duration. 
They remained normal until patient moved 
away in October, 1938. 


Case 11. M. S., aged twenty-one, single. 

Patient has had continuous uterine bleeding 
for two years. Past history and family history 
negative, no surgery except tonsillectomy. 
Menses began at the age of thirteen, always 
irregular and tended to be scanty rather than 
profuse. Two years ago continuous uterine 
bleeding began. All usual treatments were used 
without results, including two curettements. 
During this time patient has had a sense of 
ill-being, with a feeling of lassitude and was 
easily fatigued. Physical examination negative. 

Blood examination November 23, 1937, re- 
ported by Dr. Kretschmer was as follows: 


\ 
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Red blood count 4,240,000; hemoglobin 96 
per cent; white blood count 11,300; *platelet 
count 28,000. 


Date pcne Treatment 
11-23-97 28,000 .nccscesvancdwane 
11-24537 es 100 r to spleen 
11-27-37 101,000 Ioor to spleen 
11:36497 282-000 атарса ots 
I2- 34-37 70,000 cse mp ә 
1220-07 rr 100 r to each tibia and fibula 
12-53-97. 194,000 „гергән 
19-4-97 5-6 100 r to each femur 
12- 7-37 2704000 „луну нула ves 
12- 9-37 Menses now normal 
12-30-37 65,000 100r to each tibia and fibula 
ВЕЕ ВА эзш» 100 г to each femur 
l- $-38 144,000 sec e v enn 
1- 6-38 ... тоо г to each tibia and fibula 
I-MI-38 - 159.000. erais soidessa 
IFS шеше 100 r to each femur 
1«19-39 178,000  ....- dine goede 
1-30-38 Married. Last report menses normal 
9-29-38 182,000 Has not menstruated since 
5-28-38. Pregnant 
11-23-36. 112,000 i: vr EE 
2s 1«39/ 199,000 аын 


The coagulation time on November 23, 1938, 
was 4 min. 30 sec., and on February 1, 1939, 
was 4 min. 35 sec. 

Patient had no treatments after January 13, 
1938, and had no disturbance of menses. She 
was married on January 30, 1938, became 
pregnant in May and during the pregnancy the 
platelet count dropped as shown above. She 
was delivered March 5, 1939, of a normal 
healthy child. Patient refused to have any 
more blood counts. 


Case 111. Mrs. A. I., aged twenty-six. 

No serious illnesses. Menses began at the 
age of twelve and were regular until the age of 
fifteen. They were of the twenty-eight day 
type, four days’ duration. At fifteen began to 
menstruate every two weeks. At the age of 
sixteen began to spot some every day, con- 
tinuing for two years. She was sent to a lower 
altitude but continued to be irregular. Ergot 
was given but this did not change the menses. 
She was curetted at the age of nineteen, follow- 
ing which menses were regular for six months, 
then the irregularity returned. Anterior pitui- 
tary-like hormone and other hormones were 
given with no change in the spotting. In 1935, 
she was curetted again and a cystic tumor was 
removed from the ovary. Menses were regular 
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for six months and then symptoms recurred. 
It was then reported that the curettage findings 
showed a hyperplasia. Physical examination 
showed no demonstrable abnormalities. On 
August 23, 1938, patient was given 300 r an- 
teriorly over the uterus and ovaries. August 26, 
1938, patient was given 300 r posteriorly over 
the uterus and ovaries. 

Patient’ had normal menses on September 5 
and had no spotting. She reported October 15 
that she had had no menses or spotting. 
October 25 patient began to have pain in the 
lower right abdomen. Ы 

The Aschheim-Zondek test was negative. 
October 31 exploratory laparotomy revealed 
tubal pregnancy. The right tube and ovary 
were removed. Menses in November were 
normal. Menses in December were of fourteen 
days’ duration. Menses in January were ir- 
regular and patient continued to spot. She was 
given snake venom solution with no improve- 
ment. She was again referred for therapy. The 
blood examination on February 4, 1939, re- 
ported by Dr. Kretschmer was as follows: Red 
blood count, 4,890,000; hemoglobin, 92 per 
cent; white blood count, 7,200; small lympho- 
cytes, 24 per cent; large lymphocytes, 12 per 
cent; neutrophiles, 61 per cent; eosinophiles, 
I per cent; monocytes, 2 per cent. There was a 
very slight poikilocytosis and a slight anisocy- 
tosis. The platelet count was 189,320. Coagula- 
tion time was 6 minutes and 40 seconds. 


` 


Date Platelet йге Coagulation 
Count Time 

2- 4-39 189,320 1oortoeach fe- 6 min. 40 sec. 
mur 

де #590; usme тоо rtoeach tibia ............ 
and fibula 

2-13-39 1oortoeach fe- ............ 
mur 

2-14-39 Spotting ceased 

2-17:39 ne oe Too rtoeach tibia „2. ..s00. +06 
and fibula 

2-00:39 ee lcortoeachífe- egies cod es 
mur 

2-24-39 134,000 10oortoeach tibia 5 min. 20 sec. 
and fibula 

2-27-39 Normal menses 

= 8:589- ааз Ico rtoeachfe- ............ 
mur 

54-29-89  149,Db00 «i.m es 6 min. 30 sec. 

3-29-39 No spotting or menses since 2-27-39 

4-28-39 No spotting or menses since 2-27-39 


This case did not show any marked change 
in platelets but nevertheless her abnormal 
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bleeding ceased. Patient has gained 5 pounds 
and is still under observation. 


Case ту. P. S., aged thirteen. e 

Patient had no operation or serious illness. 
Menses began at the age of eleven and were of 
five days’ duration. Menses were regular until 
two months ago when they changed to every 
two weeks and four day duration. No other 
symptoms. Physical examination negative. 
Blood examination on May 11, 1938, reported 
by Dr. Kretschmer was as follows: 

Red blood count, 4,820,000; hemoglobin, go 
*per cent; white cell count, 13,600; neutrophiles, 
71 per cent; small lymphocytes, 17 per cent; 
large lymphocytes, 4 per cent; eosinophiles, 
2 per cent. Coagulation time 7 minutes and 30 
seconds. Platelet count was 197,000. On June 
13, 1938, platelet count was 110,000. 


Date Platelet rentei Coagulation 
Count lime 
6-13-38 ....... тоо г to each fe- 4 min. $0 sec. 
mur 
6-15-38 193,000 100rtoeach tibia 3 min. £o sec. 
and fibula 
6-21-38 154,500 тоог toeach fe- 4 min. то sec. 
mur 
6-28-38 173,000 Ioortoeach tibia 3 min. 15 sec. 
and fibula 
#5 9-38. 140,000. o.c езж квз 3 min. 30 sec. 
= 8:58. 990,000. шеккен межа 4 min. 15 sec 
7-10-38 Normal menses 
-20:38 286,000! „еа 3 min. 
8:15-38 213,060. cc. coe ae 4 min. IO sec 
8-29-5 253,000 100r to each fe- 2 min. 30 sec. 
mur 
9545-38. 199,600) — yi atone omnes 3 min. 


The menses became regular and have con- 
tinued to be regular twenty-eight day type 
and of five days’ duration. Patient has no 
symptoms. 


We have treated several cases empiri- 
cally with snake venom solution (cobra 
H.W.D.) using 1 cc. hypodermically three 
times weekly. The following is a typical 
case. 


Case у. К. B., aged nineteen. 

Family history: mother died in patient's 
early childhood, no knowledge of her menses. 
There are three sisters of whom one had some 
type of menstrual disturbance which soon be- 
came normal. Past history: for other illnesses 
essentially negative. Menses began at the age 
of fourteen, were irregular for three years, 
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regular for one Year, and again irregular until 
October, 1938, when uterine bleeding became 
constant although variable in amount. Physical 


examination showed no demonstrable ab- 

normalities. 

Date Platelet Count Coagulation Time 

12-12-38 121,000 5 min. 

12-19-38 191,000 6 min. 

12-27-38 199,500 4 min. 15 sec. 
їз. 3-39 158,000 4 min. 45 sec 
1-10-39 198,000 4 min, 30 sec. 
1-17-39 165,000 10 min. 

1-24-39 153,000 6 тіп. 20 sec 
2- 1-39 181,000 5 min. 50 sec. 


Menses last of December and January were 
normal. Menses in February became continu- 
ous and irradiation was begun over the long 
bones. 


Date Platelet Treatment Coagulation 
Count Time 
R= 16236: «1065000 «uii асъор 5 min. 15 sec. 
js 590^ xb vus ss 100 г to each fe- ............ 
mur 
ATER: эзге тоо rtoeach tibia ............ 
and fibula 
ЕЕ тоо г ќо еасһ fes ............ 
mur 
7182580 aidant 1oortoeachtibia ............ 
and fibula 
3-21-39 125,000 100rtoeach fe- 3 mini. 45 sec. 
mur 
4-18:39 166,000. 22 impe 3 min. 30 sec. 


Menses returned to normal twenty-eight day 
type and of five days’ duration. 

Technique Used. 

Case 1: 200 kv., 50 cm. distance; filtra- 
tion о.5 mm. copper and 1 mm. aluminum. 
Field, 4 X 10 inches, focusing over the mid- 
dle of each femur and each tibia. 

Case 11: Same as Case 1 except filtration 
was 0.75 mm. copper and 1 mm. aluminum. 

Cases 111, ту and v: 200 kv., 50 cm. dis- 
tance, filtration 1.75 mm. copper and 1 
mm. aluminum. Field, 10X20 cm., focus- 
ing the same as in Case r. 

While studying Case 1 (a student nurse), 
we had platelet counts made on a group of 
normally menstruating nurses. These girls 
were chosen because of no stigmata of en- 
docrine dvscrasias. Of these, 10 showed 
above 200,000 platelets and 2 showed be- 
low 200,000 but above 150,000 platelets. It 
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is our impression that uterine bleeding does 
not occur in’ the early months of platelet 
anemia. We feel that it is the long contin- 
ued deficiency which tends toward the pro- 
.duction of bleeding. We must also consider 
that platelet anemia may be an effect of 
long continued bleeding with a fatigue of 
some elements of the hemopoietic tissue 
and that treatment as described restimu- 
lates the production of the platelet precur- 
sors. We have not been able to determine 
any critical platelet level at which bleeding 
constantly appears. In this connection we 
must not lose sight of the effect of the in- 
dividual's endocrines in affecting the situa- 
tion. It may be that individuals with high 
blood estrin concentrations would have 
bleeding with only a small platelet defi- 
ciency whilethose with lowestrin concentra- 
tions or estrin concentrations balanced by 
progestin would have bleeding only at low- 
er platelet levels. The same may also be 
true in thyroid variation. It may be signifi- 
cant that go per cent of the cases we have 
studied were under twenty-five years of 
age. 

The sffect of platelet anemia on the 
maintenance of pregnancy has not been in- 
vestigated adequately because of a lack of 
material. One of the cases reported in de- 
tail above experienced a normal pregnancy 
even though the platelet count decreased to 
112,000 returning spontaneously before de- 
livery to 199,000. 

Another case treated for this type of 
bleeding with successful recovery showed a 
marked decrease in platelet count in the 
third month of pregnancy. She miscarried 
in the fifth month in the Denver General 
Hospital and no record of the platelet count 
was obtainable. 

Still another case showing intermittent 
spotting beginning at her second month of 
pregnancy was treated with progestin and 
vitamin E. She began more active bleeding 
in the fifth month. The platelet count then 
was 50,000. She was treated with snake ven- 
om solution o.5 cc. three times daily with 
a consistent rise in platelet count to 260,- 
ооо in five days. She miscarried, however, 
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on the same day her platelet count reached 
normal. The placenta showed evidence of 
separation during this five day period. One 
month following the miscarriage she began 
what she considered a menstrual period 
which was excessive. Her platelet count at 
that time was 58,000. She is under radia- 
tion treatment at the present time. 

We have had no experience in these 
cases with the use of vitamin K or the anti- 
menorrhagic factor from liver recently in- 
troduced. It would be interesting if those • 
who are experimenting with these sub- 
stances in the treatment of uterine bleeding 
would check platelet counts and determine 
whether therapeutic effect and increased 
platelets are coincidental. We realize that 
error is great in determining platelets. Dr. 
О. S. Kretschmer who examined the blood 
in our series has developed a method by 
which in multiple counts they correspond 
within то per cent. 


CONCLUSIONS 


I. We have described a group of cases of 
functional uterine bleeding which have 
been intractable to all ordinary forms of 
treatment. These cases have shown a de- 
crease in the platelet count as the only posi- 
tive abnormal finding. 

2. Treatment of the long bones by small 
doses of radiation has in almost all instances 
relieved the bleeding. 

3. The cessation of symptoms has been 
coincidental with a return of the normal 
platelet count. 

4. We have used snake venom solution 
with similar immediate results but with less 
prolonged effect. 

5. Since there are no other abnormal 
general findings or other specific symptoms 
of purpura, we have designated the condi- 
tion as uterine purpura. 
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DISCUSSION 


e Dr. ABRAHAM Srrauss, Cleveland, Ohio. 
I would like to ask if any of these patients had 
large spleens and what the indication was for 
irradiation rather than splenectomy. 

Dr. Witiiam P. Hearty, New York City. 
I would like just to comment on one point, and 
that is that these women are all apparently very 
young, and any form of therapy that will per- 
mit us to keep radiation out of the pelvis and 
yet control the disease is worth while, because 
we know that intra-uterine irradiation is to be 
avoided on account of its deleterious effect 
upon ovarian activity. 

It was interesting to me, however, to note 
that in one of the cases that was reported in 
this series to have conceived and gone to term, 
the patient before coming under Dr. Bouslog’s 
and Dr. Evans’ observation was said to have 
been treated twice with intracavitary irradia- 
tion amounting to 1,500 milligram-hours each 
time without controlling the uterine bleeding, 
and subsequently conceived and went to term 
and was delivered of a normal baby. 

Of course that is an item that should be re- 
ceived a little skeptically (as to the amount of 
irradiation, etc.), at least from our angle. 

I still would like to say that keeping irradia- 
tion out of the pelvic field in these young 
women is important. 

I am extremely interested in the essayists’ 
paper and in their results and findings. Irradi- 
ation of the spleen has been the form of treat- 
ment that we have usually carried out in these 
cases with a fair degree of success. In only one 
case have I used snake venom and that patient 
had a general purpuric reaction, of the other 
mucous membranes as well as the uterine, and 
she also had curettage and small transfusions. 
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She responded at once and satisfactorily to the 
snake vtnom serum. Bleeding terminated and 
menses became normal. 

Dr. Evans (closing). This has been an 
interesting series of cases to Dr. Bouslog and. 
myself in that we were unable to find anything 
in the literature concerning this particular 
group of cases. 

In answer to the question about the spleen, 
there were no enlargements of the spleen in 
any of the cases that we saw, and the cases 
were not serious enough to consider splenec- 
tomy. 

One point I want to stress is that there is 
apparently no critical level of platelet count. 
That, as we tried to bring out in the paper, is 
probably due to hormonal variation of the 
individual. 

In comparing this treatment to the treat- 
ment with snake venom, the snake venom 
apparently brings up the platelet level very 
rapidly and the uterine bleeding usually ceases, 
but within a few weeks of the cessation of the 
snake venom treatment, the platelets drop 
down to their low level again and bleeding 
recurs. 

It has been our impression that, while in 
every case the first group of radiation treat- 
ments has not completely relieved the in- 
dividual, the relief has been of longer duration 
and that subsequent irradiation has given 
apparent cure over a much longer period of 
time. 

The value of this, as Dr. Healy has said, is 
because we find it in young women and we do 
not have to destroy the reproductive function. 

Another group of cases that is interesting to 
me is the group of women who miscarry for no 
reason: Those whom we have always told that 
they had an imperfect implantation or an in- 
fantile uterus or some such excuse in order to 
allay their apprehension. We haven't had 
enough cases yet to know whether this is a 
factor in miscarriage or not. 

It is very likely, however, that there is a 
certain &roup of women who miscarry, in 
which the cause is due to this platelet count. 
From now on I am going to have platelet 
counts taken on all women who present them- 
selves as obstetrical cases. 
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eo damage to the lungs and 
pleura has been observed and re- 
ported by numerous radiologists since 
Groover, Christie and Merritt directed 
attention to this complication. Prior to 
this study, only a few unsubstantiated 
reports were published of such injury. 
These clinical observations have been 
corroborated by careful animal experi- 
mentation by many investigators. Àn ex- 
haustive search of the literature has not 


has been selected because of special fea- 
tures we wish to present. Of the 18 cases, 
11 died and postmortem studies were done 
on 8. 

The case histories of all the patients 
follow. Included are the details of dosage, 
the relevant clinical features and roentgen 
studies, and finally, the postmortem find- 
ings where this examination was made. 


CASE REPORTS 




















revealed any records of patients, so in- Case 1. A. B., female, aged forty-six* 
jured, who were followed for many years. (Table 1). 
ТАвгЕ I 
Үеаг Month Field | Dose | Kv. Ма, Filter Dist. 
1934- | 12/8- L. ant. axilla and supraclavicular 16co rf each 200 8 о.5 mm. Cu 50 cm. 
1935 1/26 L. post. axilla and supraclavicular 2000 r each 200 plus 
L. axilla directly 300г 200 1 mm. Al {О cm. 
L. ant. chest wall 20 X20 cm. 1000 r 200 50 cm. 
L. ant. chest wall 20 X20 cm. | тооог | 140 8 4 mm. Al со cm. 





It is the purpose of this paper to de- 
scribe the roentgen, clinical and patho- 
logical findings of all the stages of radiation 
damage to the lungs. Outstanding among 
the late manifestations in several cases 1s 
the terminal picture of severe pulmonary 
fibrosis associated with signs of right heart 
failure. The latter has not, as yet, been 
described in the literature on radiation 
pneumonitis. i 


MATERIAL 


The material to be presented consists of 


18 cases, which were followed for periods 
up to twelve years following treatment. 
This series does not represent all the cases 
of pneumonitis observed in our clinic but 





* Read in part before the New York: 


Status on Admission, December 8, 193.1. Post- 
operative carcinoma of the left breast referred 
for prophylactic irradiation. 

Treatment. One course of moderately inten- 
sive irradiation. Average dose, high voltage 250 
r, medium voltage 175 r. 

Course. Sticking pain appeared in the left 
chest five weeks following irradiation. Roent- 
genograms of the lungs now showed linear in- 
filtrations in the left hilum. During the next 
two months, films showed increase in the left 
hilar infiltrations, tenting of the left diaphragm 
and adhesions between the pleura, diaphragm 
and heart on the left. Fever, sweating and se- 
vere precordial pain appeared six months after 

* Case taken from Dr. Freid's private practice. 


T For all case reports r measurements are in air unless other- 
wise indicated. 


n Ray Society, New York City, March 20, 1939. 
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Fic. 1. Case 1. Pleural, pericardial and interlobar 
effusions six months following irradiation. 


irradiation. Dry cough and dyspnea followed 
soon thereafter. Films now showed partial 
resolution of the hilar infiltrations, less tenting 
of the left diaphragm, slight left interlobar 
pleurisy and pericardial effusion. Sticking pain 
appeared in the left medial chest nine months 
after irradiation. From this point on, symptoms 
and roentgenograms of the chest showed pro- 
gressive improvement. Two years later, the pa- 
tient had no complaints, and roentgenograms 
of the heart and lungs were practically normal. 
'The skin now showed moderate telangiectasia. 


Case П (Monte. Hosp. Rad. Cl. No. 3675). 
P. B., male, aged forty-three (Table 11). 

Status on Admission, October 7, 1937. Carci- 
noma of the left upper lobe bronchus. 

Treatment. Intensive irradiation given, cross- 
firing lesion from several fields. Two fields daily, 
each receiving 250-300 r, treated November 19, 
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Fic. 2. Case т. Few hilar infiltrations persist. Peri- 
cardial, pleural and interlobar effusions completely 
absorbed. 


Course. Initial cough and pain disappeared 
immediately following irradiation. One month 
later, the patient developed cough, dyspnea 
and fever. The original lesion, on :oentgen ex 
amination, had been noted on the left side, be- 
tween the 3rd and 4th ribs. By November 1, 
1937, it had receded under therapy. The follow- 
up film of January 22, 1938, showed a iumber 
of soft irregular infiltrations in the treated lung 
field, also some clear honeycombed areas, the 
largest suggesting a cavity. With the recur- 
rence of cough on January 30, 1938, patient 
developed pneumonic signs in the invoived area 
and severe dyspnea. He died of a pulmonary 
hemorrhage, six weeks after irradiation. 

Postmortem Examination.* The left lung was 
homogeneously gray; below the upper lobe 
bronchus was a large cavity containing foul 


* We are indebted to Dr. Fulstow, pathologist to the Norwalk 























19373 thereafter only single fields. Connecticut General Hospital, for the postmortem findings, 
Taste II 
Year Month Field Size | Dose | Kv. | Ma. Filter Dist. 
1937 10/7- L. ant. chest, upper 15 X15 cm. | 3400r 200 25 1 mm. Cu 80 cm. 
I 10/29 L. post. chest, upper 15 X15 cm. 3100г plus 
| 4 mm. Al 
1937 11/4— L. ant. chest, upper and inner 10 X8 cm. goo г | 2со | 25 1 mm, Cu 80 cm. 
п 12/23 L. ant. chest, upper and outer | 10X8 cm. goor | plus 
L. post. chest, upper and inner 10X8 cm. | 1200г 4 mm. Al 
L. post. chest, upper and outer 10X8 cm. I2cO Т 
L. ant. lat. chest 10 X10 cm. 3000 г 
L. post. lat. chest 10 X8 cm. 2700 r 
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Fic. 3. Case п. Mass in the left lung extending 
out from the left hilum. 


pus; the bronchi were filled with blood clots. 
Microscopic study revealed bronchopneumonia 
with purulent bronchitis, and numerous foci of 
necrosis. Fibrosis masked the picture, so that 
no definite carcinoma could be seen. 


Case 111 (Monte. Hosp. Rad. Cl. No. 230 
H. B., female, aged thirty (Table 111). 

Sialus on Admission, April 28, 1933. Lympho- 
sarco,za involving the left tonsil, left cervical 
nodes and right mediastinum. 

Treatment. Daily dose 250 and 330 r 
course: 250 r other courses. 


)- 


Um 


first 


Course. Roentgenograms ten days following 
Course 1 showed a few infiltrations in the right 
upper medial lung. About five weeks later, pa- 
tient developed pain in the right posterior chest 
and a productive morning cough. Roentgeno- 
grams now showed many fluffy infiltrations in 
the upper right lung. Symptoms and infiltra- 





Fic. 4. Case п. Following irradiation. Number of 
soft irregular infiltrations in the medial half of the 
left lung. Few areas of rarefaction in this region 
suggesting cavitation. 


tions disappeared over a period of three months. 
The patient then developed left supraclavicular 
nodes and slight widening of the left superior 
mediastinum. Following Course 11, cough reap- 
peared, also general malaise. Two months fol- 
lowing Course 111, roentgenograms showed 
further widening of the left superior medias- 
tinum, infiltrations in the adjacent left lung 
and tenting of the left diaphragm. The patient 
now developed bilateral bronchopneumonia 
and died two weeks later. 


Case 1v (Montefiore Hospital No. 18123). 
F. G., female, aged nineteen (Table 1v). 

Status on Admission May 10, 1929. Hodg- 
kin's disease involving supraclavicular and 
mediastinal nodes. 


Taste III 














Year Month Field Size Dose Kv. Ma. Filter | Dist 
1933 4/28- R. and L. ant. mediastinum 15X8 cm. 1880 r each 2 3 5 тт. Ag | socm. 
1 6/21 Post. mediastinum 15 X12 cm. 1640 pius 
I mm. Al 
1933 10/10- L. supraclavicular region 7X9 cm 2 r 2 4 $ mm. Cu 5o cm. 
П I 26 plus 
1 mm. Al 
1933 | 11/14- L. ant. mediastinum IO X15 cm. Igoor 206 4 о.5 mm. Cu | с—8‹ 
IH 12/15 L. post mediastinum IO X21 cm. 1480 r pius em. 
1 mm. Al 
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TABLE IV 
— $—— — s: я. e 
Year Month Field Size Dose Kv. Ma. Filter Dist. 
1929 5/14~ 1.. ant. and post. chest 16 X13 em. 1800 reach | 200 30 | о.5 mm. Ag | ост. 
I 6/28 R. ant. and post. chest 20 XI2 cm. 1725 r each | plus 
| 1 mm. Al 
|. — НА — 
1929 8/13- L. ant. and post. chest 16 X13 cm. 1650 reach | 200 30 |o.5 mm. Ag | 50cm. 
п 9/4 К. ant, and post. chest 20 X12 cm. 1650 r each plus | 
I mm. Al 
1929 9/25 R. and L. post. chest 20 X12 cm. 25co reach | 200 30 | 0.5mm. Ag | soem. 
1 12/12 1 тт. Al 


Treatment. Individual doses varied from 250 
to 330 r. 

Course. Mediastinal nodes smaller and gen- 
eral condition improved after first course of ir- 





Fic. 5. Case ту. Soft infiltrations lower 
two-thirds of both lungs. 


radiation. Dyspnea and slight cough present on 
admission persisted. Following second course of 
radiotherapy, patient gradually declined, al- 
though roentgenograms showed further reces- 


sion of the mediastinal nodes. Dyspnea and 
cough were worse and pain appeared in the 
chest. Roentgenograms now showed soft infil- 
trations in the lower two-thirds of both lungs, 
slight elevation of the left diaphragm, а few 
pericardio-diaphragmatic adhesions and slight 
enlargement of the heart. The third course of 
irradiation was given because the pneumonitis 
was not recognized. One month later, patient 
developed tachycardia, palpitation and cyano- 
sis. She died within a few weeks with symptoms 
of diffuse bronchopneumonia. 

Postmortem Examination. The lungs showed 
atelectasis, patchy cellular fibrosis, areas of hy- 
alinization and hemorrhage, also bronchiolar 


dilatation. The lymph nodes were diffusely « 


fibrotic. A small effusion was present in the 
pericardium. The right auricle and ventricle 
were increased in size. The left heart was nega- 
tive. 


Case v (Montefiore Hospital No. 29005). E. 
B., female, aged forty-two (Table v). 

Status on Admission, Yanuary 7, 1938. Un- 
operated carcinoma of right breast; post-irradi- 
ation. No evidence of local or distant disease at 
this time. Some pain present over the right up- 
per chest. 

Treatment. The irradiation was all given at 
another institution. The original mass in the 
breast had completely receded. 

Course. Dry cough and right shoulder pain 











TABLE V 
Year Month | Field | Dose Kv. Ma. Filter Dist. 
Е | 
1937 5/28- К. breast, upper 2000 г 200 30 o.5 mm. Cu | socm. 
6/25 R. breast, lower 2000 r plus 
R. breast, lateral 2000 r I mm. Al 
К. supraclavicular region 2000 r 
R. axilla, direct | 2000 г 
The five fields were treated in rotation, 
250 г per treatment 
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= . = —— е — = 
Year | Month | Field | Size | Dose | Ку. | Ма. Filter | Dist. 
1934 11/28- Ant. mediastinum I5 X15 cm. 2100 r 200 3o о.5 mm: Ag £o cm. 
1935 1/2 Post. mediastinum 15 XI5 cm. 2100r plus 
| 1 mm. Al 








were noted three months following radiother- 
apy, lasted seven to eight months, and then dis- 
appeared. A chest film, taken four months after 
irradiation, showed some fibrosis of the right 
upper lobe which had been clear before treat- 
ment. The fibrosis became sharper in appear- 
ance on later films. The skin showed induration 
and some telangiectasia. The patient later de- 
veloped skeletal, pulmonary and cerebral me- 
tastases in the order named, and died in Au- 
gust, 1939. 


Case vi (Montefiore Hospital No. 26217). 
P. C., female, aged fifty-five (Table v1). 

Status on Admission November 23, 1934. 
Lymphoblastoma of the mediastinum with 
symptoms of mediastinal compression. 

Treatment. One field daily. Dose 100 r at on- 
set; later 150 r. 

Course. Immediately following the irradia- 
tion, the lungs and mediastinum became nega- 
tive. Roentgenograms ten weeks later showed 
exaggeration of hilar shadows, streaky infiltra- 
tions radiating out from the left hilum, and soft 
confluent infiltrations in the upper right lung. 
Cough and dyspnea persisted when mediastinal 
pressure was relieved, due to appearance of 
pneumonitis. Onset of pain in the right shoulder 
radiating down the arm, also right interscapu- 





Fic. 6. Case v. Moderate fibrosis of 
right upper lobe. 


lar pain. Roentgen signs increased for six weeks 
and then slow resolution set in. Roentgenograms 
three years later show only slight fibrosis in the 
hilar areas and upper lobes. Occasional non- 
productive cough and dyspnea have persisted 
to the present. 


Tase VII 








| Month Field 


Dose Kv. 




















Year Size Filter Dist. 
1933 | 4/17- | R. breast, axilla, supraclavicular 20X20cm. | 1400г доо | 5 | о.б mm. Cu | so cm. 
I 6/24 (average dose plus 
400 r) I mm. Al 
| a 
1934 | 2/2- | R. breast, axilla, supraclavicular 20 X20 cm. 2000 r 200 | 5 | 0.5mm. Cu | 5o cm. 
n 3/13 (average dose 1 mm. Al 
500 г) | 
1935 | 4/15 | R. breast, ant., one exposure 750r 200 | 5$ |o.5 mm. Cu | co cm. 
HI R. axilla, direct, one exposure 750r plus 
R. axilla and supraclavicular, post., one expos. 750r I mm. Al 
1935 | 9/23- | Course ш repeated 200 | 5 | 0.5 mm. Cu | so cm. 
IV 9/26 plus 
| I mm. Al 
1937 | 3/11- | R. supraclavicular. Radium element pack 24000 mg-hr. 
v 3/17 





























Vic, 7. Case улі. Diffuse haziness and fibrosis right 
upper lobe. Few caleific plaques in right anterior 
chest wall opposite 2nd and 3rd anterior ribs; 2nd 
ard, 4th and sth right anterior ribs show old 
fractures with eburnation of the ununited ends 
resulting in a type of pseudarthrosis. 


Case уп (Montefiore Hospital No. 29119). 
C. R., female, aged fifty-five (Table vit). 

Status on Admission, January 30, 1938. Post- 
operative, post-irradiation carcinoma of the 
right breast. 

Treatment. Vhe radiation was administered 
postoperatively at another institution. The 
therapy was initiated for swelling of the right 
neck, interpreted as metastatic nodes. Later 
treatment was given for residual thickening and 
swelling of the arm. Doses were massive. 


Jacob R. Freid and Henry Goldberg JESS tage 


. 


* P s 1 x 
Course. Sight cough and edema of the right 
А 


arm wete present before treatment. These fn. 
creased markedly after therapy. Axillary pair 
now appeared. Roentgenograms of November 
1937, showed right upper lobe fibrosis in the 
previously clear lung. The later films showe 
the same picture, also a fracture of the gre 
right rib posteriorly, without callus. The pa. 
tient gives no history of trauma. At present 
there is marked telangiectasia of the treated re- 
gion and the right supraclavicular area is stony 
hard. The edema of the right arm is very 
marked, so that the extremity is useless. The 
lymphedema and skin changes are the out- 
standing features of this case; the lung symp 
toms are mild. The patient at present shows ne 
evidence of malignancy. 





Case viii (Monte. Hosp. Rad. Cl. No. zo88). 
A. G., female, aged sixty-nine (Table vii). 

Status on Admission, December 13, 1927. Car- 
cinoma of the right breast, excised locally: 
postoperative irradiation. 

Treatment. The radiotherapy was adminis. 
tered at another institution and consisted ol 
massive doses of 4 о r to large fields. 
Course 1 was given before the local excision 
Course 11, after. Later courses were for edema о! 
the breast, and prophylactically. 

Course. Vhe lungs were clear at the onset. By 
March 8, 1936, cloudiness of the left apex anc 
widened mediastinum were noted. On Febru. 
ary 17, 1930, report was "chest positive for me. 
tastases," These findings were evidently due 





Tage VHI 


Field 
R. breast, R, axilla, R. lat, breast 
Single exposures 
Bare tubes implanted in R, axilla 




















1924 Course i repeated, excluding radium therapy 
m кот 
12 R. 
3 R lat; К. breast, upper 
453 
1926 ЛБ К 
IN R. st, R. axilla, R, supraclavicular 








7 treatments, соо r each, as follows: 

К. ant. supraclavicular--3 treatments 
|o R. ant. axilla—2 trea 
| Rd 






[v 


treatments 





R. ant. breast 








o reach 





2.5 mm. 
pius 
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Post-Irradiation Changes in the Lungs and Thorax 


. Tase IX 

















Year | Month Dose Dist 
ee А c M 
1934 1000 me-hr. | | 
1| | | 
| 
БОКСИ. i Lei T TU a tS, кү 25 
1934 | $/19- | L. supraclavicular, ant., post.; | | i | 
no 6/2: | L. direct axilla, average Proxi2em. |. scoreach | 198 | 30 о. mm. Cu. | ост. 
i $ . H i - | t H E й 
| UR. PDAS ant., post.; | plus 


direct dices av acum 


| R. 











26- | een и герелгей 












R. breast; R. axilla, post 


and R. lower breast 








| | Radium element pack, L. supraclavicular region! 


a= | 


| 

| 

iecur i 
| 12/10 | 
i 

| 






| Radium element pack, L.infraclavicular regioni 








L. upper breast, L. пета post, 





to pneumonitis. At present, there is noted, on 
the right, fibrosis and large calcific plaques in 
the upper lobe, tenting of the diaphragm and 
pleural adhesions. The treated skin shows te- 
langiectasia and induration, and a draining un- 
healed ulcer in the right axilla. The 2nd, 3rd, 
4th and sth right anterior ribs show old frac- 
tures with eburnation of the ununited ends, re- 
sulting in pseudarthrosis. No history of trau- 
ma. The fractured ribs give no pain. Since the 
last treatment, eleven years have elapsed with- 
out evidence of recurrence or metastases. The 
ulcer and pain in the right axilla, with restric- 
tion of arm motion, are her present chief com- 
plaints. 


Re We ix (Montefiore Hospital No. 29398). 

N. B., female, aged fifty-six (Table rx). 

Status on Admission, April 28, 1938. Postop- 
erative, post-irradiation carcinoma of right 
and left breasts. 

Treatments, All radiotherapy was given at an- 
other institution. Large massive doses were 
used, combined with gold seed implants. Courses 
п to v were prophylactic postoperative. The 
radium element pack was applied for residual 
disease. 

Cour 
neck ut 
were nee: à 
there was 


Pain appeared in the left side of the 

ue c о of irradiation. The lungs 
ге at this time. On April 19, 1938, 
oted some fibrosis in the infraclavic- 








reach | | gr mm. Al 





i198 | 30 о. стт. Cu 
i i plus 


ттт. Al 





ост 


em. 


-s mm. Cu |g 
plus 


| 1 mm. Al | 








о. mm, Cu | фо 
| plus | 
j 1 mm. Al 





















гоо reach 198 | 30 | o.: mm. Cu | so cm. 


| 1 mm. Cu 





ular part of the left lung, destruction of the 
sternal end of the left clavicle with pathological 
fracture, fracture of the 2nd left anterior rib, 





Fie. 8. Case ix. Few fibrotic infiltrations in the teft 
infraclavicular regions. Pathological fracture with 
overriding of fragments medial third of left 
clavicle. Fracture of second left anterior rib with 
non-union, 














Fic. 9. Case x. Marked fibrosis left upper lobe. 
Trachea and mediastinum are drawn over to the 
left. Arrows point to areas of calcification in the 
supra- and infraclavicular regions in the anterior 
portion of the lung. 


and osteoporosis of the 1st to sth left ribs. The 
fractures are ununited. There are telangiectasia 
and induration of the left infraclavicular region. 
The patient presents no evidence of metastasis 
at this time. Both sides received approximately 
the same roentgen therapy; therefore, the addi- 
tion of the gold seeds and the radium element 
pack to the left must be considered the cause of 
the lung and skin changes, fractures, etc., noted 
in this area. 


Case x (Montefiore Hospital No. 15012). R. 
N., female, aged twenty-seven (Table x). 

Status on Admission, Fuly 9, 1927. Probable 
lymphoblastoma involving the left supraclavic- 





TABI 
Year | Month Field 
1927 | L. chest, ant. 
1 L. chest, post. 
L. chest, lat. 
Mediastinum and К. chest, ant. 
Mediastinum and R. chest, post. 
L. supraclavicular, ant. 
1929 1/21- | R. supraclavicular, post 
п 1/31 | 
1929- 11/9- | L. chest, upper and medial 
1930 1/18 | R, chest, upper and medial 
II | A lat. 
1930 | 10/11- | Ant. upper chest 
Iv 12/3 Ant. upper medial chest 
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J NEe 1940 
: й 
Left pleural effu- 


ular and mediastinal nodes. 
sion. . $ 
Treatment. One treatment daily, dose 25 
330 r. The last course was given because t 
pneumonitis was interpreted as recurrence. 
Course. Dyspnea and weakness were present 
on admission. Later, pain appeared in the left 
supraclavicular area, also morning cough and 
palpitation. The original films showed a left 
mediastinal mass and left pleural effusion. 
These disappeared following irradiation. A few 
linear infiltrations were noted on December 9, 
1929. They became more marked by Febru- 
ary 4, 1930, with the mediastinum drawn to the 
left. The fibrosis and adhesions showed further 
progression by October т, 1930. Course Iv was 
then given and was followed by increased fibro- 
sis and calcific infiltrations in the left upper 
lobe. These have persisted for the past six years 
and, in addition, the trachea and mediastinum 
are pulled to the left and the left dome of the 
diaphragm is elevated. The roentgen picture of 
pneumonitis dates from December, 1929. At 
present, this patient’s only complaint is moder- 
ate dyspnea on exertion. 


h 


e 


Case x1 (Monte. Hosp. Rad. Cl. No. 1773). 
Z. B., female, aged fifty-one (Table x1). 

Status on Admission, March 31, 1931. Lym- 
phoblastoma involving hilar nodes. 

Treatment. Average dose 330 r. For the third 
course 200 r. 

Course. Following the first course of irradia- 
tion, the hilar nodes became much smaller. 
Cough appeared one week and dyspnea six 
weeks following the second course. Roentgeno- 


| | 
Size Dose Kv. | Ma. Filter | Dist. 
| put pee 
3 X10 cm. 985г | 2 | 5 | o.g mm. Cu | ост. 
23 X14 cm. I3IC T | | | plus | 
* = | | | | 
osr | | | Imm.A 
g ч | 
98 г | | 
95 r I | | 
| 
750г | 130 5 | 3mm. А 40 cm. 
1640 г 200 30 | 2mm. Си {о ст. 
plus 
I mm. А 
1970 г 2 30 2 mm. Cu co cm 
1970 f plus 
1970 г 1 mm. А 
1970 г 2 1 2 mm. Cu О cm 
1972 г plus 
| Ii mm. А 
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е ‘ Tase XI 
+- -e = E 
Year | Month Field Size Dose Kv. | Ma. Filter Dist. 
. 
1931 | 3/31- R. ant. and post. chest зо Хід cm. | 985 reach | 200 | 30 | o.5mm. Ag | 5o cm. 
1 4/28 L. ant. and post. chest | 20 X14 cm. 985 reach | plus 
Ant. and post. medial chest 18 X15 cm. | 985 reach 1 mm. Al 
1932 | 3/21- | Ant. and post. chest 20 X18 cm. | 2000 reach | 200 | 30 |o.5 mm. Ag | 5o cm. 
п 4/8 | plus 
I mm. Al 
1932 | 10/3- R. ant. chest 20 X16 cm. 400 r |200 | 4 |о.5 mm. Cu | ост. 
HI | 11/7 R. post. chest 20 X16 cm. | 200r | | plus 
| 1.. ant. and post. chest 20 X16 cm. 200 r each 1 mm. Al 
Ant. and post. mediastinum | 20 X10 cm. 985 r each 
| > 
1934 | 1/31- Post. medial chest 22X25 cm. | 1600r | 200 4 | o.5 mm. Cu | ост. 
1v 2/19 | | plus 
| | | 1 mm. AI 














grams now showed infiltrations suggesting fi- 
brosis in the medial portions of both lungs. Five 
months later, these infiltrations were much 
more extensive, the diaphragm showed tenting 
and the heart was increased in size, the appear- 
ance suggesting pericardial effusion. Because 
the pneumonitis and resulting fibrosis were not 
recognized, the patient was given further irradi- 
ation. This was followed by recurrence of the 
cough, chest pain and increased dyspnea. In 
Tacnary, 1934, roentgenograms showed dense 
fibrosis with small calcific nodules in both upper 
lobes, extreme tenting of the diaphragm and 
mergcnce of the latter with the heart shadow. 
The heart was smaller. Later roentgen studies 
were unchanged. The patient's dyspnea was 
progressive and especially marked on exertion. 
Cyanosis and abdominal pain appeared late in 
the disease. The treated skin showed marked 
atrophy and telangiectasia. The patient died 
in June, 1939, with symptoms of right heart 
failure. 

Postmortem Examination. This showed bi- 
lateral serosanguineous pleural effusions, 
marked bilateral thickening of the pleura, fixa- 
tion and retraction superiorly of the diaphragm 
and dense adhesion to the anterior chest wall of 
the anterior mediastinal structures, the anterior 
pericardium and the root of the great vessels. 
The lungs presented atelectasis, hyalinizing 
fibrosis, intense congestion, areas of inflamma- 
tion and areas with bronchial destruction. 
Heart failure cells were present in the alveoli. 
The heart showed marked thickening of the 
pericardial layers, hypertrophy and interstitial 
fibrosis of the right ventricle and extensive hya- 
line replacement with hypertrophy of the 
remaining fibers of the right auricle. The left 


heart was normal. No evidence was found of 
lymphoblastoma. 


Case хи (Montefiore Hospital No. 27926). 
M. B., white male, aged thirty-nine (Table хп). 

Status on Admission, February, 1937. A case 
of Hodgkin’s disease in the terminal stages. 

Treatment. The roentgen therapy was admin- 
istered at another institution. Courses 1 to 1v 
were given for a mediastinal mass, supraclavic- 
ular nodes, a mass over the left chest wall and , 
because of cough and shoulder pain. Courses v 
to уп were given for what was interpreted as 
Hodgkin's infiltration, though the findings on 
roentgen examination are those of pneumonitis. 





і 


Fic. то. Case x1. Soft infiltrations in the medial 
portions of the lungs. Tenting of the diaphragm. 





Case хи. Trachea, heart and mediastinum 


Fic. 11. 
drawn to right. Marked fibrosis of the right lung. 
Scattered areas of fibrosis left lung. Right dia- 
phragm elevated. 


The single doses were massive, as a rule 450- 
goo r per treatment. 

Course. At the onset of his illness, the patient 
complained of cough and left shoulder pain. At 
this time, a mass was present at the right hilum, 
also a small right pleural effusion. These reced- 
ed following irradiation. On April 24, 1934, 
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there was noted rfappearanc: f the small right 
effusion,e light traction of t: > trachea to the 
right, and cloudiness of the lower half of the 
right lung. When admitted to Montefiore Hos- 
pital, there was present a productive cough. 
blood streaked sputum, dyspnea on exertion, 
and occasional rises in temperature. Roentgen- 
ograms of the chest now showed marked fib 
of the right lung, retraction of the trachea and 
heart to the right, fibrosis in the left hilum and 
elevation of the right diaphragm. Cough and 
chest pain gradually increased. The patient 
later developed Cheyne-Stokes respiration, 
dyspnea, tachycardia and cyanosis. Death oc- 
curred on May 28, 1938. 

Postmortem Examination. Right: The lung 
was small, fibrotic and airless; the pleura 0.75 
cm. thick; the bronchi dilated and purulent. 
There were scattered patches of bronchopneu- 
monia. The pulmonary arteries were arterio- 
sclerotic. The veins of the hilum were partially 
or entirely occluded from without by granula- 
tion tissue. Left: The lung showed less severe 
but similar pulmonary changes. Heart:The peri- 
cardium was adherent. The right k ‘аге showed 
hypertrophy and dilatation of the auricle, ven- 
tricle and outflow tract. The left heart was neg- 
ative. 
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Year Month Field Size Dose Kv. |Ma. Filter Dist. 
à E Е - e" ij In = | | 3 J 
1932 3/17- К. supraclavicular, ant. 180 4 | 0.5 mn. Cu £o ст. 
I 4/2 R. chest, ant. 17 X14 cm. pli: 
R. chest, post. 17 X14 cm, 1 mm. Al 
1933 5/18- L. chest, ant. 16 X14 cm. 2700 r 180 4 о. mm. Cu 50 cm. 
I 5/26 plus 
1 mm. Al 
1933 10/31 Entire chest, ant. | 220 r 180 4 2mm. Cu 
in 11/7 Entire chest, post. | 140 r plus 8o cm. 
| 1 mm. Al 
1934 1/23- L. scapula 14 X14 cm. 4400 г | 180 4 1 mm. Cu 30 cm. 
IV 2/7 R. scapula | 7X 9cm. 1200 г | plus 
| I mm. Al 40 cm. 
| 
en | em TT E ee LN — L - x: 
1934 4/27- Entire chest, ant. gcor 180 4 I mm. Cu 75 em. 
v 5/11 Entire chest, post. | goo r | plus 
| | r mm. Al | 
1935 2/27- L. chest, ant. and upper 10 X15 cm. 400 r 180 4 2 mm. Cu 60 cm. 
vi 5/20 Post. chest—very large field joo r | plus | во ст. 
| 1 mm. Al | 
| C 2 2 7 `, 
1936 S/s- | 1.. chest, ant. and upper | Fields | 800r 180 4 | Imm. Cu 5o to 
vil 5/12 L. chest, post. very large | 1100 r plus 80 cm. 
Entire chest, post. | 3oor | 1 mm. Al 





* r with back-scatter. 


ч 


Vor 043, No. 6 
` 

Microscopicali. in additiof to the extensive 
fibrosis, hyalfnization, bronchial and eascular 
changes, there was a slight amount cf Hodg- 
kin's infiltration in both lungs. 


Case xiii (Montefiore Hospital No. 28028). 
M. G., male, aged sixty-two (Table хт). 

ous on Admission, June 1, 1938. Carci- 
noma of the upper and middle third of the 
esophaeus. Gastrostomy. Inactive pulmonary 
tuberculosis. 

Treatment. At another hospital, 300 r to one 
field daily. 


Post-Irradiation Changes in the Lungs and Thorax 


887 


Case xiv (Montefiore Hospital No 28988). 
С. Z., female, aged forty-five (Table xiv). 

Status on ddmission, November 8, 1937. Post- 
operative carcinoma of the right breast. 

Treatment. 'The irradiation was administered 
at another institution. Dosage was massive. 
Course 1v was given because lung changes due 
to pneumonitis were interpreted as metastases. 
Extreme lymphedema necessitated a disarticu- 
lation of the right arm in 1934. The excised tis- 
sues were negative for carcinoma. 

Course. The initial radiotherapy, two years 
after operation, was to a 


Tase XIII 























Year | Month | Field | Size Dose Kv. | Ma. Filter | Dist. 
4 1936 | 1/27- | R. ant. and post. mediastinum | 14 X17 cm. | 27co r each | 198 | 30 | о.5 mm. Cu | 60 cm. 
2/28 L. ant. and post. mediastinum 14 X17 cm. | 2700 r each | | | plus 
| | | | | 1 mm. Al | 
| | u 
Course. On admission, roentgenograms right axilla. Dyspnea, chest pain and swelling 


showed fibrotic infiltrations, due to healed tu- 
berculosis, in the apices and infraclavicular re- 
gions. Mar'*ed fibrosis was also present in the 
medial port òns of both lungs (the field of irra- 
diation), also pleurodiaphragmatic adhesions. 
Six months later, there was a marked increase 
in the pulmonary fibrosis, the right diaphragm 
was slightly elevated and the left diaphrag- 
matic adhesions had disappeared. Calcifications 
were present in the right infraclavicular region. 
Onset, at about this time, of dry nocturnal 
cough and dysonea on exertion. Three months 
later, there ws an attack of hemorrhage, pain 
in the chest, dyspnea, cyanosis and rise in tem- 
perature. The patient died the next day with 
signs of bronchopneumonia. 

Postmortem Examination. The lungs were 
normal in size. The medial portions were ad- 
herent to the mediastinum; the posterior por- 
tions to the posterior chest walls. In the region 
of the tracheal bifurcation, trachea, bronchi 
and aorta were matted together by fibrous tis 
sue. Medially, the lungs were firm and fibrotic; 
laterally, the parenchyma was normal. The 
apices showed bilateral healed tuberculosis. 
Some of the bronchioles were widened and con- 
tained mucopurulent exudate. The left lower 
lobe was congested, slightly edematous, and 
contained areas of bronchopneumonia. Tuber- 
culosis was found in the hilar lymph nodes. The 
parietal pericardium was firmly adherent on 
both sides to the pleura. Musculature of the 
right ventricle was slightly thickened. 


of the right upper extremity had their onset in 
1927, following the roentgen therapy. These in- 
creased with further irradiation. In April, 1928, 
infiltrations about the right hilum due to pneu- 
monitis were interpreted as metastases and 


skin nodule in thees- 


further irradiation was prescribed. Complaints , 


and chest findings remained unchanged until 
1936, when dyspnea and chest pain suddenly 
became marked. Roentgenograms now showed 
infiltrations in the right upper lung and a mas- 
sive pleural effusion which on aspiration con- 
tained carcinoma cells. The skin and tissues of 
the right supraclavicular region and shoulder 





Case х. Marked fibrosis in the 
medial portions of the lungs. 
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Тав XIV ы " 
= == = = == Ф = — = SS 
Year Month Field Dose Kv. Ma Filter Dist. 
. E 
1927 5/16 «| К. axilla 6co r 200 30 | о.5 mm. Cu | 5o cm. 
1 5/17 R. axilla, gold seeds implanted 460 mc-hr. 
£/19- | R. chest, lower; К. chest, lat. боо reach | 140 4 | 4mm. Al | 30cm. ' 
5/23 R. supraclavicular 6co r 200 jo | о.5 mm. Cu | ост. 
1927 8/2- | R. supraclavicular; R. axilla 6co r each 200 30 | o.c mm. Си, sc «m 
п 8/5 К. chest, lat. 600 r 140 4 | 4mm. Al jo cm. 
1928 1/23- | 8 treatments, rotating fields | ` 
HI 4/3 R. chest, lower—2 treatments total 1300 r 140 4 |4mm. Al ост. 
R. chest, lat.—2 treatments total 1300 r 140 4 |4mm. А! 30 ст. 
К. breast—2 treatments total | moor 2co 30 | 0.5 тт. Cu | so cm. 
09 К. axilla—2 treatments total 1100r | 200 30 | о.5 mm. Cu | 5o cm. 
1928 7/30- 
IV 8/6 R. chest, post.; R. supraclavicular; R. axilla, direct scoreach | 185 30 | о.5 тт. Cu | 5o cm. 
1928 12/13 
v R. axilla, post.; R. supraclavicular, post. соо г each | 185 30 | о. mm. Cu | бост. %® 





















































presented marked telangiectasia and indura- 
tion. Absorptive changes were present in the 
right scapula and upper ribs. The patient died 
on February 18, 1938. She represents a long- 
standing case of pneumonitis who developed 
metastases in the affected side eight years later. 


Case xv (Montefiore Hospital No. 27640). 
С. R., male, aged sixty-three (Table xv). 

Status on Admission, November 9, 7939. Carci- 
noma of the lower and middle third of the 
esophagus. 

Treatment. Two to three fields treated daily 
with doses of 250-400 г per field. Esophagos- 
copy following first and third courses showed 
presence of an epithelitis. 

Course. Dysphagia and pain in dorsal area 
appeared two months following the last course 
of irradiation. Roentgenograms showed in- 
creased hilar markings, slight fibrosis of ad- 
jacent right lung and a few infiltrations at the 
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right base. Gastrostomy performed. Films over 
the next seven months showed a dense infiltra- 
tion in the medial portion of the right lung, in- 
crease in the infiltrations at the right base, 
elevation of the right diaphragm, left pleural 
effusion and suggestive pericara.;! efusion. 
During this period, the patient developed 
marked dyspnea, clubbing of the fingers and 
rales at both bases. Bronzing and atrophy of 
the treated skin was present. The patient died 
nine and a half months following the last irradi- 
ation. 

Postmortem Examination. Carcinoma of the 
esophagus with extension to the pleura and con- 
tiguous structures, but not to the lung. Marked 
fibrosis and thickening of the pleura. Extreme 
fibrosis and atelectasis, with areas of acute in- 
flammation and bronchiectasis, in the medial 
portions of the lungs. Small effusion in the peri- 
cardium. Moderate hypertrophy and dilatation 
of the right auricle and ventricle. 




















Year Month Field Size Dose Kv. | Ma. Filter Dist 
1936 11/16- | Ant. and post. mediastinum 12 X8 cm. 16co r each 200 30 о.5 mm. Ag jo cm. 
I 11/23 К. ant. medial lung 12 X8 cm. 750r plus 
L. ant. medial lung 12 X8 cm. goo r 1 mm. Al 
1936 12/7- Ant. and post. mediastinum 12 X8 cm. 1500 r each 200 30 о.5 mm. Ag 70 ст. 
п 12/12 К. ant. medial lung 12 X8 cm. 400 r plus 
L. ant. medial lung 12 X8 cm. 550г 1 тт. Al 
1936- | 12/29- | Ant. and post. mediastinum 12 Х8 ст. 1525 г each 200 3° o.c mm. Ag’ | 7ocm. 
1937 1/4 К. ant. medial lung 12 X8 cm. 550г plus 
ш L. ant. medial lung 12 X8 cm. бог 1 mm. Al 
R. post. lung 12X8 cm. | доог | 
| l 
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Case xv Montefiore Hospital No. 23973). 
E. K., male, aged fifty-two (Table xvi. 

Status on Admission, September 19, 1933. Car- 
cinoma of the lower third of the esophagus. 
Gastrostomy June, 1933. 

Treatment. First course given elsewhere, 200 r 
pez treatment. At Montefiore Hospital, second 
course, daily dose 330 r, third and and fourth 
courses, 250-300 г. 

Сог". 2. Following the second course of irra- 
diation, the esophageal obstruction disappeared. 
Third and fourth courses of irradiation were 
given for recurring esophageal obstruction. 
Roentgenograms, six weeks following Course 
ш, showed a partial consolidation of the right 
lower lobe, a few infiltrations at the left base 
Jod slight elevation of the right diaphragm. 

Severe cough appeared three weeks after the 
last irradiation. Roentgenograms now showed 
fluid at both bases. One month later, there was 
atelectasis of both lower lobes with a few infil- 
trations at the bases and an increase in the right 
pleural effusion. The patient declined rapidly 
and died on February 2, 1935, ten weeks fol- 
lowing “he last irradiation. 

Postmortem Examination. Fixation and steno- 
sis of the esophagus but no evidence of carci- 
noma. Large bilateral pleural effusions. Marked 
fibrosis and atelectasis of the lungs. Stroma 
filled with lymphocytes, macrophages and mul- 
tinucleated giant cells. Vessels are thickened, 
edematous and almost all plugged with throm- 
botic masses. Some are partially organized. 
Bronchi are dilated. Heart presents a small 
hemorrhagic pericardial effusion, a thick white 
external pericarditis with adhesions to the 
pleura, and adhesion of the anterior surface to 
the pericardium. 


Post-Irradiation Changes in the Lungs and Thorax 889 





Case хут. Adhesive pericarditis (without 
cardiac enlargement as shown at postmortem). 
Atelectasis and fibrosis of right lower lobe, with 
some fibrosis of left lower lobe. 


Fic. 13. 


Case хуп (Montefiore Hospital No. 28032). 
S. S., female, aged sixty-two (Table хуп). 

Status on Admission, October 22, 1928. Post- 
operative carcinoma of the right breast referred 
for prophylactic irradiation. 

Treatment. Average dose 330 r. : 

Course. Following the second course of irra- 
diation, which was given to a recurrence in the 
right axilla, the patient became very susceptible 
to upper respiratory infections. Roentgeno- 
grams six months later showed slight atelecta- 
sis and haziness of the right lung and a few 
atypical infiltrations in the right upper lobe. 
The third, fourth and fifth courses of irradia- 


























Taste XVI 
Year Month Field Size Dose Kv Ma. Filter Dist. 
| 
1933 May Ant. and post. mediastinum 10 X15 cm. 1600 r each 200 | о.5 mm. Cu ост. 
933 ) F 5 5 5 
I plus 
1 mm. Al 
1933- | 10/27- Ant. and post. mediastinum 12X8 cm. | 2650 reach 200 30 0.5 mm. Ag o cm. 
3. 7 25 3 g 5 
1934 1/6 К. ant. and post. chest 12X8 cm. 2650 r each plus 
п L. ant. and post. chest 12X8 cm. | 26sor each 1 mm. Al 
1934 3/29- Same fields as in Course 11 12X8 cm. | 2000r each 200 3o 0.5 mm. Ag 50o cm. 
ш plus 
| I mm. Al 
1934 9/17- L. ant. and post. chest I2X8 cm. 2000 r each 200 30 о.5 mm. Ag so cm. 
1v 11/23 | К. апе, chest 12X8 cm. 2000 r plus 
Post. mediastinum 12X8 cm. 2coo r I mm. Al 
R. and L. lat. chest | 10 X15 cm. | 2соо г each 






































tion were given because irradiation changes in 
the right lung were interpretated as metastases. 
Dyspnea, cough, pain and cyanosis were severe 
following the fourth course. The right lung 
showed progressive atelectasis, increased infil- 
trations and marked thickening of the pleura. 
The right thorax became markedly contracted 
and in 1932 a dense shadow replaced the right 
lung. The skin was now severely telangiectatic 
and there was also a woodeny infiltration of the 
right chest wall. Following Course v, fractures 
were observed in the right 2nd, 3rd and 7th an- 
terior ribs, and in the 6th and gth posterior ribs. 





Fie. 14. Case хуп. Marked contraction of right 
chest. Right lung replaced by a very dense shadow. 
Third and 7th right anterior ribs and 6th and gth 
posterior ribs show healed fractures. 
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laste XVII е 
SS = = е = а 
| 
Үеаг Month Field | Size Dos kv. Ma Iter Dist. 
. 
1928 10/222 | R. ant. chest 985г 200 4 : mm. Cu 40 cm. 
1 11/12 R. ant. and post. supraclavicular 985 r each plus 
| R. ant. axilla | 8sor 1 mm. Al 
1929 9/24 К. direct axilla | 12X9 cm. | 2270r 200 | 30 о.5 mm. А 
и 10/15 К. ant. axilla 14 X10 cm. 1650 r | plus 
R. post. axilla 13X8 cm. 330r 1 mm. Al 
R. ant. chest and axilla 14 X20 cm. бог 
1930 4/24- | R. ant. chest 20 X15 cm 1025г 2co j 0.5 mm. cm. 
ш 5/9 К. post. chest 20 X15 cm 955т plus 
ПРИЕ К. lat. chest 20 X10 cm 985г | r mm. Al 
~w, ч Еа рда E Е А ман ке = 
1930 12/11— | R. ant. chest 16 X24 cm g8sr 200 30 о.5 mm. Ag ҳо cm 
Iv 12/31 R. post. chest 15 X22 cm 750r 1 mm. Al 
193 3/4- R. ant. chest 17 X20 cm 2300 r 2 3 о.5 mm. Ag 5o cm 
у 6.17 | R. post. chest 20 X18 cm 1315г plus 
R. upper and lower post. chest 17 X19 em 1315 r each 1 mm. AI 
R. lat. chest 17 X12 ст 2300 r | 


The fractures subsequently united. Over a pe- 
riod of years, the liver increased enormously 
in size with no clinical evidence of metastases. 
She died in August, 1938, with symptoms of 
right heart failure. 


Case хуш (Montefiore Hospital No. 23187). 
F. R., female, aged forty-five (Table хуп). 

Status on Admission, October 18, 1933. Fost- 
operative carcinoma of right breast. 

Treatment. Irradiation, with the exception of 
the last course, was given at another institution. 
Dosage was massive. Course 1 was preoperative, 
Course 11 postoperative. Courses 1" and ту 
were given for "pulmonary metastases," diag- 
nosed instead of pneumonitis. The average dose 
in the last course was 250 r. 

Course. Chest pain and dyspnea began im- 
mediately after operation, November 4. 1032. 
By 1933, she already complained of orthopnea, 
weakness and night sweats. The lungs had 
been clear in 1932. A roentgenogram on March 
2, 1933, showed on the right, pulmonic haziness 
with scattered soft infiltrations, especially in 
the medial portion, interlobar effusion and ele- 
vation of the dome of the diaphragm. By Octo- 
ber, 1933, extensive fibrosis of the right lung 
and very thick right pleura were noted. In 1937, 
in addition, the trachea and mediastinum were 
markedly drawn to the right. The ribs on the 
treated side showed sharply delimited osteo- 
porosis, irregularity of outline, and narrowing. 
The treated skin was telangiectatic and very 
indurated. Both lung and rib changes were 
sharply delimited and appeared directly be- 
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neath the finviectatic skin"areas. The symp- 
toms of pneum^.itis developed soo: *zfter op- 
eration, and t: ugle massive doses, rather 
than the total dosage, must be considered the 
cause, With further irradiation, the right arm 
a^ Ha became painful. Cough and dyspnea 
in the later stages of this patient's 

48, fever and hemoptysis were prom- 


ect. 7 ^ picture of right heart failure pre- 
ced гоп June 2, 1938. 

I em Examination. The right lung was 
abou. - 1: £ normal size, the trachea adher- 


ent to the upper lobe and the pleura hard, gray 
and about 1 cm. thick. On section, the lung was 
fibrotic and the bronchi dilated. A thrombus 
was present in the inferior pulmonary artery. 
The left lung was voluminous. The heart showed 
a small pericardial effusion, a slightly hyper- 
trophied right ventricle and dilatation of the 
pulmonic conus. The left heart was negative. 

The microscopic examination showed, in the 
right lung, a hyalinizing fibrosis with lympho- 
cytic infiltration, dilated bronchioles and occa- 
sional lung abscess formation. Congestion and 
edema were present in the left lung. 

The postmortem examination was negative 
for recurrence or metastases. 


ROENTGEN FINDINGS 


oentgen studies of the lungs in these 
patents, in the early stages of pulmonary 
reaction, reveal varying pictures of in- 
flat": асоту changes. A common finding, at 
this бус, is a haziness of the irradiated 
portion. This is soon followed by irregular 
patches of consolidation radiating out 
from the hilum. They are of uneven density 
and trequently coalesce. Such changes may 
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Fic. 15. Case хуш. Extensive fibrosis of the right 
lung with marked thickening of the pleura. Right 
thorax is very contracted. Right ribs are narrowed, 


irregular in outline and show areas of osteoporosis 
and sclerosis. 


manifest themselves after a few massive 
treatments or after a single intensive course 
of irradiation over fields of moderate size. 
When the irradiated fields are large, con- 
comitant pulmonary and pleural reactions 
are the rule. In addition to the pulmonary 
consolidations above described, there are 
observed adhesions between the pleura and 
pericardium, and between the diaphragm 


Tase XVIII 
































Year Month Field Dose Kv Ma Filter Dist. 
1932 | II/I R. breast ant., lower half; R. breast lat. 198 jo о. mm. Cu 5o cm. 

1 11/2 R. breast ant.; upper half, R. axilla 198 30 о.$ mm. Си 50 cm. 
1933 1/21 К. breast ant., lower half; R. breast lat. 530 r each 140 4 4 mm. AI | 30cm. 

ul 1/23 

1/26 | R. breast ant., upper half, R. axilla 750 r each 198 | 3o | 0.5 mm. Cu 50 cm. 

1933 3/2- R. chest ant., upper half; R. chest post., upper half | 800 r each 198 30 |o.5 mm. Cu £o cm. 

I 1/6 R. chest ant., lower half; R. chest post., lower half 8co r each 198 30 о. mm. Cu со cm. 
1933- 11/6- | К. chest ant., lower o г total | ac 3o 2 mm. Cu 5o cm. 
1934 1/10 R. chest post., lower r total plus 

IV Ant. mediastinum 750 r total Imm. Al 
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and pericardium or pleura, with tenting of 
the medial portion of the diaphragm. 
Pleural, pericardial and, less frequently, 
interlobar effusions «re occasionally pres- 
ent. If no further treatment 1s given, and 
if the initial course has not produced ex- 
tensive “injury, the sole residue months 
later may be slight pulmonary fibrosis and 
a few pleural, pericardial and diaphrag- 
matic adhesions. 

'The late stages of severe lung damage 


mare dominated by a picture of fibrosis. The 


normal architecture of the lung may dis- 
appear. Atelectasis is common in the area 
of irradiation, with compensatory emphy- 
sema in the non-involved portions. The 
diaphragm, in many instances, shows 
numerous pleural and pericardial adhe- 
sions, resulting in tenting and some eleva- 
tion. The heart and trachea are drawn 
over to the involved side. Pleural thicken- 
ing occasionally is marked and, at times, 
will obscure lung markings. The thorax, 
as a rule, becomes markedly contracted. 
With the passage of years, in addition to 
the fibrosis, fairly large and sharply out. 
lined calcific plaques may appear in the 
irradiated lung or pleura. 
SKIN CHANGES 

As one would expect, patients with lung 
damage of any extent, all show damage to 
the overlying skin. In a mild case, the late 
changes consist of some telangiectasia and 
slight atrophy. In more severe cases, 
atrophy and telangiectasia are marked 
and, in addition, brawny induration is a 
constant feature. At times, the skin indu- 
ration and resultant contraction of the 
chest wall are striking. Where the axilla 
and supraclavicular region are severely in- 
volved, the underlying tissues may reach 
a stage of stony hardness so that it inter- 
feres with drainage. 

Comparison of the roentgenograms and 
the photographs of the skin shows that the 
area of pulmonary involvement corre- 
sponds to the area of skin damage. 


BONE CHANGES 


In some instances, when the total dosage 
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is high, bone changes may beWfoserved in 
the fiel of irradiation. These occur їп 
patients surviving for long periods after 
treatment is given. Suci. -hanges АВАН 
themselves as a rarefying osteitis 
fected ribs are noted osteopor™ is. «1 > 
circumscribed circular areas of ›ѕ0" 

narrowing of the ribs and irr^ agis! 
contour. Fractures, in the ab e ; 
ma, are common in the таша in-s 
clavicle. Such fractures frequent!" ло 
unite. In time, eburnation of io ununited 
ends may take place, resulting in a type 
of pseudarthrosis. Where the bone dis- 
placement i is slight, healing may be by bony 
union. VM 


lathe are 
L3 


or 


CLINICAL COURSE 


Symptoms may present themselves be- 
fore the pulmonary damage can be demon- 
strated by roentgen examination. The earli- 
est signs are cough, usually non-productive 
and at times paroxysmal, slight dyspnea, 
and chest pain at the site of treatment. 
Fever and sweating may also occur. Where 
the damage is limited, these symptoms dis- 
appear following resolution of the pneu- 
monitis. 

Where the lung damage has been so 
extensive and severe that a permanent 
marked fibrosis is the result, the cough is 
persistent, the dyspnea progressive and 
especially marked on the least exertion, 
and the chest pain severe. Repeated upper 
respiratory infections, associated with chills, 
fever, heightened dyspnea and hemoptysis 
or streaking of the sputum, are also fea- 
tures of this stage. 

After a varied period, which sometimes 
may last vears, these severe cases go on 
progressively to a terminal stage. The 
symptoms now are predominantly those of 
right heart failure, including cyanosis, or- 
thopnea, clubbing of the fin s, rales at 
the lung bases and, occasionally, an en- 
larged tender liver. 


PATHOLOGY 


Eight of the 11 patients who died had 
postmortem examinations. These were done 
six weeks to eight years following the onset 
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of the ud . The histdiogical changes 
check very Closci, with those obtatned in 
anima] experimer ts. 

Macroscopical: , the irradiated portions 
Lor C^ т lines were atelectatic, firm in con- 
~ СУ сап : cut with increased resistance. 

"ratsu "aces, at times, showed oblitera- 

e ^ Pos markings. Injection of 

* "nous deposits, and extreme 
nis. иһ, up to I cm., were observed. 
Occ. ` ~a'ly, the lungs were adherent to 
the media» .1.m and to the chest walls. In 
one patient, the two main pulmonary veins 
were almost completely occluded by granu- 
lation tissue. Another showed the trachea, 
#ronchi and aorta matted together by 
fibrinous tissue. 

Micrescopically, inflammatory changes 
were found in the lungs and pleura. Where 
the irradiation was of long duration, severe 
fibrosis and hyalinization were present. In 
these patients, dilatation of the bronchi, 
bronchiectasis and bronchitis were also 
noted. Persisting alveoli were small and fre- 
quently filled with inflammatory exudate. 
Aveas of edema, hemorrhage and necrosis 
were observed in the acute cases. Athero- 
sclerosis of the pulmonary arteries, thicken- 
ing, edema and thrombosis of the pulmo- 
nary vessels, and thrombosis of the inferior 
pulmonary artery were also present. 

Changes in the heart were striking. 
Hypertrophy, or dilatation of the right 
side, was present in 6 cases; the 2 cases 
that did not show this finding ran an acute 
course and died one to two months fol- 
lowing the appearance of pneumonitis. 
In no case was there enlargement of the 
left heart. Pericarditis and parietal pericar- 
dial adhesions were observed in 4 instances. 
Four patients also showed small associated 
pericardial effusions. Perivascular fibrosis 
of the heart vessels was found on one oc- 
casion. 


MECHANISM OF RIGHT HEART FAILURE 


As stated previously, the terminal pic- 
ture of many of these patients with exten- 
sive radiation fibrosis, is one of right heart 
failure. The mechanism of this type of car- 

. diac impairment is of considerable interest. 
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It has been described in comparable lung 
conditions where marked 
lung, bronchi and pleura serve to interfere 
seriously witn the pulmonary circulation 
as, for example, in chronic pulmonary tu- 
berculosis, of the fibroid type, and also in 
emphysema heart. As the fibróS$is pro- 
gresses, the capillary beds of the lungs be- 
come narrowed, and increased fésistance 
results, i.e., hypertension of the pulmonic 
or lesser circulation. Enlargement and hy- 


infiltration of 


pertrophy of the right heart then follow. ааа 


In these conditions, as in the post- 
mortem findings previously cited, coronary 
artery disease was not seen. The excep- 
tional pleural thickening, which was pres- 
ent in several of our patients, may have 
acted as a contributory factor. In those 
cases where the mediastinum was the seat 
of a dense fibrotic process, which sur- 
rounded bronchi, trachea and aorta, and 
even constricted the pulmonary veins, a 
direct interference with pulmonary cir- 
culation can be inferred. 

With the establishment of pulmonary 
hypertension, there follows the train of 
compensatory events which is the basis for 
the clinical picture. These sequelae are 
increased venous pressure in the pulmonic 
circulation, marked lung congestion lead- 
ing to hemoptysis, enlarged right heart 
and dilatation of the pulmonic conus, 
accentuation of the pulmonic sounds, en- 
largement of the liver, cyanosis and finally 
infarction of the lungs. 

The right heart enlargement, observed 
at postmortem, was not easily discernible 
on the roentgenograms. Many of these cases 
originally had masses extending along the 
mediastinum and hilum or later, following 
irradiation, developed extensive hilar fibro- 
sis, pericarditis and adhesions, and cardiac 
displacement. These changes alter the car- 
diac outlines markedly and make finer in- 
terpretation dubious. 

While electrocardiograms exist for some 
of our patients, none were taken prior 
to irradiation, and the findings available 
are varied. It is hoped that in the future, 
reliable criteria can be assembled for such 
cases. 
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COMMENT 


We do not possess, as yet, precise knowl- 
edge of the quantitative relationship of 
dosage to radiation pneumonitis. ‘fhere- 
fore, no simple dosage formulas for iung 
irradiation can be offered, which will pre- 
vent its occurrence. Moreover, in treating 
thoracic malignant neoplasms, it is not 
always desirable to use dosages which will 
completely avoid this type of injury. First, 
because dosages must be applied which are 


wawpound to inflict some lung damage, if a 


real attempt to control the malignant con- 
dition is made; and second, because a lim- 
ited degree of pneumonitis produces little 
in the way of symptoms or permanent 
functional impairment. 

As was noted in the series of cases pre- 
sented here, it is only severe radiation 
damage to a large portion of the lung and 
mediastinum which produces intolerable 
after-effects. The occurrence of severe 
injury should be borne in mind, so that 
treatment may be planned to avoid it. The 
following points, we believe, will prove of 
value in the prevention of major radiation 
damage: 

1. The lung damage will appear under 
the portion of the chest wall that is most 
heavily irradiated and, where crossfire 
technique is used, in the region where the 
beams cross. 

2. Massive doses, especially if repeated, 
and at close intervals, are likely to produce 
such injuries, even if the total dosage is 
not high, judged by today’s standards. In 
these instances, it is not the total dosage 
which is the determining factor, but the 
amount given per treatment. 

3. Irradiation which is limited to the 
lung periphery is less likely to produce 
serious injury than heavy irradiation over 
the mediastinum and large vessels. 

4. Previous therapy, although no injury 
resulted with the earlier series, can be the 
basis for later damage, if subsequent 
treatment is not given with great caution. 

5. If the primary therapy has resulted 
in some radiation pneumonitis, the likeli- 
hood of severe damage is great if addi- 
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tional therapy*is given to “фот. Тһе 
possibility is greater if large fidlds are used. 

6. Where large fields are used, and 
marked skin changes occur, the possibility 
of such a lesion should be kept in mind and, 
a careful watch kept for early signs. 

7. Elderly individuals, with arter:.: ie- 
rotic changes, must be considered ..ore 
likely to have such damage. 

8. Respiratory symptoms, such и -ough, 
dyspnea and chest pain, are danger signals. 

g. A diagnosis of pulmonary metastases 
must be accepted with reservation, when 
heavy dosage has been given, if based on 
changes found only in the part of the lung 
corresponding to the area of treatment? 

10. Repeated roentgen studies of the 
lung during and following treatment will 
call attention to pulmonary damage in its 
incipient stages and will help differentiate 
this condition from metastases. 

To conclude, the radiologist will find 
his best protection in avoiding lung dam- 
age, or at least limiting its extent, in the 
constant awareness of the conditions under 
which it occurs, and in the possibility of 
its occurrence in extensive irradiation over 
the thorax. 
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THE EFFECT OF VISIBLE LIGAT ON ТЕ 


DES 


"LOPMENT OF TUMORS INDUCED BY 


SC ESOS PYRENE IN THE SKIN OF MICE* 


x5 uu 1 : MCRTON, ETHEL М. LUCE-CLAUSEN, and EARLE В. MAHONEY 


D ROCHESTER, NEW YORK . 
* UN 
7а Vien INTRODUCTION Company, both of them the 36 inch, 30 watt 


STE LFETING results on effects of 
li Weir the skin of mice painted with 
be... rene are to be found in the litera- 
ét MDoniach and Mottram? report that 
ce. ..1. carcinogenic agents, including benz- 
pyrene, sensitize the skin of animals to vis- 
ible light. On the other hand, Taussig, 
Cooper and Seelig! could report no very sig- 
nificant difference between painted mice 
kept in the dark, and those exposed daily 
for one hour to an electric sun lamp. 

Clark,! in a recent review, has suggested 
the possibility of a double action of radia- 
tion on the skin—one a sensitization to vis- 
ible light, and also a carcinogenic effect of 
ultraviolet radiation, roentgen rays and ra- 


« dium. The preliminary experiments report- 


ed here were undertaken to investigate the 
effects of benzpyrene on mice kept through- 
out the experiment in an environment of 
(а) complete darkness, (4) twelve hour 
daily exposure to visible radiation. 


EXPERIMENTAL PROCEDURE 


'The mice were kept in rooms, the construc- 
tion of which has been fully described by Jones 
and Tuttle. Forty mice of the Swiss Albino, 
Bar Harbour strain, were kept in Room 1 (com- 
plete darkness) and 40 in Room ш (visible radi- 
ation). The mice were five to six months old at 
the beginning of the experiment. They were fed 
purina dog chow and distilled water; males and 
females were represented equally in each group, 
and segregated to prevent breeding. 

Fluorescent lamps were substituted in Room 
ти for the 1,500 watt tungsten lamps used be- 
fore. Two types of lampst were used, the ''day- 
light" and the “blue” of the General Electric 


t The spectral characteristics of these lamps has been described 
by С. E. Inman in “Characteristics of Fluorescent Lamps." Tr. 
Ill. Eng. Soc., 1939, 34, 65. 


type. They were fitted, one blue and спе day- 
light alternating, at the base of the duct and 
operated for twelve hours daily at a distance of 
4 inches above each cage—a total of 20 lamps 
was used. The illumination, on the working 
plane, was 3co foot-candles at the start; this 
dropped, at the end of six months, to 200 foot- 
candles with aging of the lamps. The total er 
ergy was of the order of o.1 gm/cal/cm?/min. o 
which about 10 per cent is in the far infra-red 
and about § per cent of wave lengths between 
3,600 A and 4,000 A. We used the extra blue 
lamps because benzpyrene absorbs strongly in 
the blue regior. The therapeutic and carcino- 
genic range of ultraviolet radiation was not 
present in the sources used. 

The mice were painted twice weekly, in the 
interscapular region with 0.5 per cent solution 
of 334 benzpyrene in benzene and without pre- 
vious epilation. A No. 8 camel’s hair brush was 
used. A total of 35 paintings was given over a 
period of seventeen weeks. The mice were ob- 
served for sixty days after this. The experiment 
lasted from May 10 to November 10, 1939. 


RESULTS 


The results are given in Table r. 
We observed a marked difference in the 


‘reaction of the mice in the two rooms to the 


first few paintings. After only 4 paintings 
93 per cent of the total in the light room 
showed definite bald patches, while only 59 
per cent of those in the dark room showed 
any sign of baldness. The animals in the 
light room tended to stay bald, appeared'to 


lose weight and showed a more marked 


constitutional reaction to the carcinogen at 
the start. 

The means with their standard errors 
show no significant difference in the length 
of the latent interval to the development of 
the first papilloma between the two groups, 


* From the Department of Surgery and the Department of Zoology, University of Rochester, Rochester, N.Y. Aided by a grant from 
the Committee on the Effects of Radiation upon Living Organisms, Divisions of Biology and Agriculture, National Research Council. 
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Et Papillomata 
2 е 
No. No. | Latent No. |- Latent | Interval 
mice | Total per | irterval per | interval | from 1st 
А with | No | mousé | to 1st mouse | to Ist | pap-ca. 
i ET, 
* Room 1, 38 37 1.5 |144t4.735 t3.2 
dark days days 
Room 111, 34 29 0.8 |168 t4.3|56 t7.3 
light days days 
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It was obsẹ ed, however, асіп 6 cases of 
the group in the light, papillomata disap- 
peared; in no case did this happen in the 
dark room group. A significant lengthening 
is seen in the light room group, of the latent 
interval to the development of the first car- 
cinoma, also a significant lengthening or the 
interval from papilloma to carcinoma. The 
incidence of cancer, by pathological ciag- 


“nosis, was 79 per cent in the dark room, and 


TABLE I 





Effect of Visible Light on Develooment of Tumors 
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traviolet irradiation, on the ears of mice, 


shows -hat, the producti; ; avg f such tumors . 


can be accelerated beer ae саб: gare” 
certair- oils. The 78: .” uf LI 
eral oil and cholestés ; 2L in pic Patet 
thors und, in agréement iin tue posu 
on beazpyrene of Taussig, Cach 
Seelig, no effect of ultraviolet AE 

activity of a carcinogen, I о" id 


гаселе. Our results indicate: p 














Carcinomata 











































Et = Effective total, number of mice that did not die before пе appearance of the first papilloma. 


* This and all following errors =standard errors. 


only 44 per cent in the light room grcups. 
'Taken together, these results indicate a re- 
tardation of the carcinogenic process, as 
well as a diminution in the number of ani- 
mals affected, in the group exposed tol ght. 
The animals in the light room group that 


did not develop tumors were killed at the . 


same time as the others and appeared 
healthy at autopsy. 

'The tumors found on microscopic exami- 
nation of tissue were mostly of the squa- 
mous cell carcinoma type. In 2 cases, one in 
each room, a fibrosarcoma was found. One 


lung adenoma was found (dark room 


group): and one mediastinal lympkoma 


-(light room group). The spleens in most 


cases were enlarged and showed hyperpla- 
sia and congestion; in 2 cases, one in each 


‚ room, marked hyaline degeneration. 


DISCUSSION OF RESULTS 


Recent work of Rusch, Baumann and 
Kline‘ on tumors, produced by intense ul- 


+ 


tions їл visible light, from which ultraviolet 
radiat ons have been excluded, have some 


р. udi 


"weno Кр" 
реве Sue. 





influerce on the carcinogenic action of ` 


benzp-rene. It was, however, evident to us 
that ia the early stages of the experiment 
the “lght room" group were showing con- 
stitutional changes at a time when the 
"dark room" group showed very little re- 
actiom to the carcinogen. Since, in the opin- 
ion oz some workers, more tumors will 
occur .n healthy stock than in stock phys- 
ically below par, the higher percentage of 
tumors in our mice deprived of light can 
роѕѕі у be explained as tumors developing 
in a bstter nourished animal. If this differ- 
ence т nutrition were not a factor, we 
might suspect either that radiation had 
changed the carcinogenic activity of benz- 
pyrene, or else, by sensitizing the skin, pro- 
duced a more resistant medium. If the lat- 
ter were true it would seem that the effect 


"of rad ation in visible light may differ from 


knowr. carcinogenic effects of ultraviolet. 
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The matter is being investigated further 
using mice of other strains. 


CONCLUSIONS 


Two groups of mice, of the Swiss Albino 
strain, were painted twice a week with 3;4 
benzpyrene for seventeen weeks to induce 
skin tumors. One group was kept, through- 
out the experiment, for twelve hours daily 
in an environment of visible light, the 
other in complete darkness. A retardation 


ef the carcinogenic process, and a diminu- 


tion in the number of animals which devel- 
oped tumors was found in the group 
exposed to light. It is suggested that radia- 
tions in visible light may differ, in their ef- 
fects on the skin, from known carcinogenic 
effects of ultraviolet. 


We wish to thank Dr. G. B. Mider for kind colla- 


cu 
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boratiog and much valuable hels йб conduct 
of the experiment. Our thanks are due to Dr. 
Clifton ‘Tuttle for supplying data on wave length 
limits of lamps, values for illumination, and energy 
equivalents of the radiations used. 
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FURTÜÉER. STUDTES ON THE ACTION OF ROENTGEN 
RAYS ON THE GAMETES OF AFBACI A PUNCTULATA* 


I. DELAY IN CELL DIVISION CAUSED BY EXPOSURE 
OF SPERM TO ROENKTGEN RAYS 


By P. S. HENSHAY, Рн.р. 


National Cancer Institute, United Staes Public Health Service | E 
BETHESDA, MARYL.ND Pe Cte 


IE HAS been shown Pn 234 that 


(1) exposure of sperm or eggs (or both) 
of Arbacia punctulata to hard roentgen rays 
before fertilization causes a delay in the oc- 
currence of the first cleavage, that (2) in- 

teased exposure causes increased delay, 
that (3) no delay is caused by comparable 
doses when cytoplasm alone is treated, and 
that (4) recovery from the effect may occur 
before fertilization when eggs are treated 
but not when sperm are treated. With the 
exception of point (3) these results have 
been repeated and confirmed by Miwa, 
Yamashita and Mori’ using the related 
form Pseudocenirotus depressus and found 
to be true also when beta or ратта rays 
are used in place of roentgen rays. 

It is the purpose of this report to exam- 
ine more critically the relation between 
dose of radiation administered and the 
amount of delay in cell division observed 
and to analyze the nature of the reaction in 
the light of the more recent findings. 


MATERIAL AND METHODS 


For the present work sperm alone were 
treated. This was done in order that the 
complicating factor of recovery, which en- 
ters in when eggs are treated, might be 
avoided. Eggs and sperm were.collected in 
the usual way and “dry sperm” (i.e. exuded 
sperm material not diluted with sea water) 
was exposed in amounts of one or two small 
drops in thin walled celluloid pill boxes. 

The roentgen-ray equipment used was 


the dual-tube self rectifying outfit availa- - 


( 


ble a- the Marine Biological Laboratory, а 
simultaneous cross-firing technique thus 
beingused. The secondary voltage was 192° 
kv. ага the tube current on each tube was 
25 me The output intensity (as measured 
in air with a celluloid thimble type ioniza- 
tion ciamber) at the point of treatment 
and afer the radiation had passed through * 
the hezvy glass of the tube walls and 5 mm. 
of bakzlite of the tube shields (equivalent 
inherert filter: o.2 mm. copper) was 7,800 
roentgens per minute. The distance from 
the certer of each target to the center of 
the test material was 9.5 cm. 

The exposure times were o (controls), 1, 
2, 4, 8, 16, 32 and 64 minutes, the timing, 
being czrried out and the conditions men- 
tioned above being maintained as precisely 
as possifle. At the end of each exposure, а 
portion «ef the treated sperm material was 
removed. diluted properly with sea water 
and alloved to fertilize normal eggs. The 
cleavage time—that is, the time interven- 
ing between the moment of insemination 
and the rroment when some particular per- 
centage Гаа divided—was then carefully 
determined in accordance with procedures 
previously described. For the experiments 
reported Геге, the times when various per- 
centages >f cleavage occurred were re- 
corded. Moreover, an attempt was made to 
note the time when the first cell divided in 
each sampe and also the time when the 
first ten had divided. The times of the first 
and the fir:t ten cleavages in the samples 
did not bear a precise relation to the times 


`* The work to be reported in this series of papers was carried out mainly at the Mar ne Biological Laboratory, Woods Hole, Mass. 
Part of it was done while the author was connected with the Memorial Hospital, New Tork City, and the remainder since transferring 
to the National Cancer Institute. The microscopical sections and part of the drawings used here were prepared by Mr. Joseph С, 
Bender whose services were provided by the Memorial Hospital. The author is indebteZ to the Memorial Hospital for support of the 
early part of the work and to the Marine Biological Laboratory for use of its excellent -ncilities. 
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.* | 
goo 
when various percentages had cleaved 
since the number of individuals in the sam- 
ples was not the same, but they did serve to 
indicate whether азу of the individuals es- 


caped irradiation effect entirely. 
| 


I 


RESULTS 


m resuits for a typical experiment are 
given in Table 1 and plotted in Figure 1, the 
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will be noted (f that in ассо with what 
has been described previously, there is ‘а 
general delay in the occurrence of cleavage 
and that this becomes greater as the 
amount of treatment administered is in- 
creased; (2) that among the controls cleav- 
age occurs in practically all of the cells at 
the same time as indicated by the steep 
slope—almost vertical character—of the 


| ТаАВІЕІ 
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Minutes’ Cleavage Time 
Cleavage 
' Ist roth 10% ` 30% 50% 70% 90% 98% 

Min. Exposure 7s 
| o (Control) € == 41 41$ 42 424 43 45 
ї 54 67] 82 84 85 87 89 95 
| 2 65 81 98 104 108 110 113 119 
| 4 66 99 123 127] 130 135 139 143 
8 — 99 150 154 157 159 162 169 
| 16 115 151 175 182 185 188 194 207 
32. 146 167 194 204 211 216 222. — 


64. — — — 





first and second points on each curve (Fig. 

I) indicating the time of the first and first 

ten cleavages in each case, respectively. It 
| 


l 


MIN. EXPO. 


о (CONTROLS) 


j 
| 
| 


PERCENTAGE EGGS DIVIDED 


| 20 40 во во 100 











curve; (3) that in the irradiated samples 
cleavage occurs less uniformly among the 
cells, as indicated by the decrease in steep- 


120 140 180 180 200 220 


| MINUTES AFTER FERTILIZATION 


first ten cleavages, respectively.) 





Fro. т. Curves showing the percentage of eggs divided at various times after fertilization when, different 
| doses of roentgen rays are administered to the sperm before fertilization. (The first and second points in 
each case, however, are not based on percentage of eggs cleaved, but rather the times of the first and 
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ness of t ky S but whereas a few of the 
cells. cleave much earlier*and sonte much 
later than the rest, most of them neverthe- 
less divide at nearly the same time; (4) that 
none of the functional sperm fail to carry 
irradiation effect (as manifest by cleavage 
detty) into the eggs; and (5) that all of the 
eggs were successfully fertilized when the 
roentgen treatment did not exceed thirty- 
two minutes' exposure (250,000 r approxi- 
mately). 


In.view of the fact that most of the eggs ` 


.in a sample cleaved at about the same time, 
the moment of 5o per cent cleavage may be 
taken as most representative in each case. 
“Such values as read from the curves (Fig. 

- I) are 42, 85, 108, 131, 157, 185 and 210 

minutes, respectively, for samples receiving 

o (control), 1, 2, 4, 8, 16 and 32 minutes’ 

exposure. Subtracting the value for the 

control from those for the irradiated sam- 
ples to obtain the actual minutes' delay 
caused by the treatment, the following fig- 
ures were obtained: 43, 66, 89, 115, 143 and 

168. These are plotted in Figures 2 and 3 to 

show how the irradiation effect (delay in 

cleavage) varies with dose of radiation 

(dose-effect curves). 

It will be seen (1) that the curve (Fig. 2) 
rises rapidly at first but tends to become 


aa 


ARBACIA EGGS 


MINUTES CLEAVAGE DELAY 
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MINUTES EXPOSURE (7800 г/мін) 


Fra. 2.:Curve showing the minutes cleavage delay 
in fertilized Arbacia eggs whose sperm had received 
various exposures to roentgen rays before fertiliza- 
tion. 


Action of Roentgen Rays on Gametes of Arbacia punctulata 


MINUTES OLEAVAGE DELAY 





MINUTES EXPOSURE (7800 т/мін) 


Fro. _. Same as Figure 2, semi-logarithmic plot. 


flattered, and (2) that a perceptible thresh- 
old efzect is indicated only by the semi-log- 
arithmic plot (Fig. 3). Thus the die-away 
character of the reaction suggests that 
sometaing is being used up or destroyed by 
the radiation, and the close fitting of the 
experimental points to the exponential 
type cf curve suggests that the reaction 


must 3e controlled by a single substance., 


The possible meaning of these suggestions 
will bedealt with further below. 


Thus far only a single experiment ‘has | 


been described. However, after a variety of 
exploritory tests had been performed, ten 


experiments of the type described above | 


were carried out on different days and on 
different collections of, material under as 
nearly the same conditions as possible. 
Briefly, it may be said that the same kind 
of deley was observed in every case апі 
that the same type of dose-effect curves 
were o»tained, these varying only in slope. 
Figure. 4 and 5 show the most extreme var- 
iations in slope observed. 


DISCUSSION 


It is_nstructive to compare the response 


of the sea urchin material to roentgen rays ' 


with that of the photographic plate to light 
(ТаЫелл). 

Expesure of the photographic plate .to 
light produces a latent image which be- 
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Fia. 4. Curves showing the minutes cleavage delay 


in fertilized eggs whose sperm had received vari- 
ous exposures to roentgen rays before fertilization. 
Curve 4 is for the most sensitive collection of ma- 
terial used, and Curve B for the most resistant. 


comes manifest only upon development 
(photographic), the intensity of which var- 
Чез directly with the logarithm of exposure 
to light over the major portion of the range 
of the reaction (in particular cases) (Fig. 
6). Similarly, exposure of the sea urchin 
gametes to roentgen radiation produces a 
latent effect which becomes manifest only 
upon fertilization and the amount of effect 
(cleavage delay) is found to vary directly 
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Tase П 
. Points Sea Urchin Photographic 
Compared Material Plate 
Treatment || Exposure to Exposure to light 
| roentgen rays 
Unobserved || Latent effect Latent image 
result (delay) 
Demonstra- || Fertilization and | Photographic de- 
tion of re- determination velopment 
sult of cleavage 
z time 
Observed ^ || Delay in cell di- | Photographic 
result vision image 
Degree of Amount of delay | Density of plate 
effect varies directly likewise varies 
with log dose directly with 
log dose 








RELATIVE DENSITY 
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MINUTES CLEAVAGE DELAY 
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MINUTES CLEAVAGE (7800T/ MIN) 


Fic. 5. Same as Figure 4 with experimental points 
shown—semi-logarithmic plot. 


with the logarithm of exposure to roentgen 
radiation over the greater range of the re- 
action. 

In case of the photographic plate, it is 
known that light acts upon the photograph- 
ic emulsion causing metallic silver to be 
deposited when the plate is developed, and 





0.01 


0.1 1.0 10.0 


EXPOSURE  (METER-OANDLE- SECONDS) 


Fic. 6. Curves for 8, 16 and 32 minutes’ devélop- 
ment times, showing the relative density (degree 
of blackening) produced in a photographic plate 
for various exposures to light. (Data from Hardy 
and Perrin.) 
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a. 
further, that the density* (the degree of 
blackening) is directly proportional to the 
amount of silver deposited per unit area of 
the plate. From this it is clear that the slope 
of the curve (Fig. 6) characterizes the rate 
at which silver is transformed by the light 
for any given development time. To what 
extent the response of the sea urchin ga- 
metes is like that of the photographic >late 
in these respects is not yet evident, but 
knowledge of the somewhat better under- 
stood photographic reaction has served to 
influence analysis of the gametic response. 

By purely subjective reasoning, it is zlear 
that in case of the living test objects the 

“same as in case of the photographic rlate, 
radiation acts on some substance (or sub- 
stances), which for the sake of simplicity 
may be called (x), and that as (x) is used 
up or changed, certain photo-products (p) 
must be formed from (x). Moreover, rrom 
the work with non-nucleated egg fragments 
and the fact that cleavage delay maz be 
caused by irradiating sperm alone, it ap- 
pears that (x) is most likely a nuclear zon- 
stituent. In case of the photographic p.ate, 
it is clear that darkening of the plate is 
caused by a photo-product (p)—that is, by 
silver being deposited, but in case of the 

-gametes no evidence is yet available to in- 
dicate whether loss of (x) or the formation 
of (p) is responsible for the effect observed. 
The question at this point, therefore, be- 
comes resolvéd into one of whether roznt- 
gen rays destroy a substance in the nucleus 
which acts under normal circumstances to 
keep the mitotic schedule “оп time" or 
whether they cause a new substance (p) to 
be produced which acts to slow the mitotic 
schedule. Because of the complex nature of 
the living system, the loss of some essential 
substance seemed as likely to be responsi- 
ble for the effect observed as the formation 
of some toxic photo-product. Although the 
findings were negative, it is of interesc at 
this point to mention a search for evidence 
of (p). 

In previous experiments dealing with the 
recovery phehomenon, it was observed that 
80 to go per cent of the recovery which oc- 


~ а 


currec took place within the first hour after 
treatment ceased. Further, it was observed 
that the curve showing loss of effect (re- 
covery) as a function of time resembled the 
exponential type very closely. Considering 
the significance of these facts it seemed that 
the rate of recovery was too slow to be 
characteristic of the recombination of ions 
produced by the radiation and too fast to. 
be characteristic of biological repair in the 
healing sense. The rate, however, did seem 


903. 


about -ight for the diffusion out or loss of a, 


toxic photo-product such as (p) above, thus 
giving some reason for expecting that (p) 
might be demonstrated. 

A heavy suspension of eggs with barely 
enough sea water to cover them was ex- 
posed о large doses of radiation (50,000 г). 
Following treatment the eggs were allowed 


to stard in the treated sea water for an. 


hour, zt the end of which time the super- 
natantfluid was removed and placed over 
fresh ron-irradiated eggs. One hour later 
these ezgs were fertilized and their cleavage 
time d=termined. It was éxpected that if 


(р) difsused out of the irradiated eggs into’ 


the seawater medium, it might in a similar 
manne- diffuse back into the fresh eggs 
enough to cause a detectable delay. As in- 
timatec above, the results were “че 
negative.* 

Whi this finding is in line with the idea 
that pFoto-products аге not important in 
causing the slowing of cell division, it really 
does nct furnish proof to that effect. The 


. experiment was of the type that positive re- 


sults would have yielded significant evi- 
dence, "whereas negative results could have 
little meaning. The experiment just de- 
scribed. therefore, proves only that the 
presence of (p) has not as yet been demon- 
strated.Itisclear thatif theegg membranes 
were semi-permeable to (р), allowing it to 
pass outward only, or that if (p) were 
changec chemically upon reaching the sea 
water, the experiment could not be expect- 
ed to demonstrate (p). Thus, while instruc- 


* That ic aside from a slight effect (1 to 2 per cent of the 
maximum cotainable effect) that could be obtained by treating 
sea water Dne. : 
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tive, the finding serves mainly as a guide 
for further work. 

In addition to comparing the response of 
sea urchin material with that of the photo- 
graphic plate, it is of interest to compare it 
with another which in some respects is 
more like that of the sea urchin. Redfield 
and Bright’* found that exposure of Nereis 
limbata eggs before fertilization to roentgen 
and beta rays caused an increased swelling 


MEMBRANE VOLUME 


NEREIS EGGS 





10 100 1000 10,000 


EXPOSURE (мо ~ см - MIN.) 


Fie. 7. Curves showing membrane volume in 
Nereis eggs after various exposures to beta rays. 
(Data from Redfield and Bright.) 


of the fertilization membrane of the egg 
upon fertilization, and that the degree of 
swelling varied linearly with the logarithm 
of the dose of radiation administered (Fig. 
7) for the major portion of the range of the 
reaction. Moreover, it was found that the 
reaction involved was limited to extranu- 
clear components and that it was irreversi- 
ble.8 The authors pointed out in connection 
with their observations that the findings 
are consistent with the view that the phys- 
iological effects of the radiations are due to 
the ionization of some substance in the 
jelly material of the egg. 

Thus, in both the Ærbacia and Nereis 
materials radiation produces latent effects 
which become manifest only upon fertiliza- 
tion; the irradiation effect is irreversible in 
Arbacia sperm and Nereis eggs, but not so 


* And in previous papers. 
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^ 
in Arbacia egg; the significant change 
brought about appears to be produced in 
nuclear material in case of Arbacia and in 
extra-nuclear material in case of Nereis; 


and in both Zréacia and Nereis the effect . 


appears to vary with the rate at which 
some particular protoplasmic material is 
used up or des-royed. It would seem, there- 
fore, that while there are certain significant 
differences in some parts of the reactions, 
the general character of the mechanism in- 
volved may be quite similar in the two 
cases. 

Investigaticn of the relation of absorbed 
energy and the size of certain morphologi- 
cal entities involved in the reaction provide" 
further instructive information. From the 
definition of the roentgen, one such unit of 
radiation produces approximately 2.1 X 10? 
ion pairs per cubic centimeter of.atmos- 
pheric air (the exact number being known 
very closely for standard conditions). 
Hence, assuming that the energy absorbed 
by any material is nearly proportional to 
its density, tae number of ion pairs. pro- 
duced by one roentgen in 1 cc. of water or 
tissue is approximately 850 times that pro- 
duced in air or 1.785 X 10? ion pairsy’Tak- 
ing the dose of a threshold detectable ef- 
fect as being in the neighborhood of 2,500 г 
(Fig. 3) and the size of the average com- 
plex molecule of the nucleus as being in the 
neighborhood of 40,000 cu. A (Clark, p. 
11), then one ion pair is produced for 
every 5.6 хто? molecules. Likewise, taking 
the size of the sperm as 100 cu. mu, around 
4.46 X 10 ion pairs per sperm must be pro- 
duced in order to bring about any apprecia- 
ble delay in cleavage. 

Similarly, taking 300,000 r as being a 
dose which produces close to the maximum 
effect (Fig. 3)] and the size of the average 
molecule as above, one ion pair is produced 
for every 46.7 molecules and 5.35 Хто? і ion 
pairs per sperm are produced. 


+ The round figure of 300,000 is taken from a region of the 
curve where it is becoming very flat. It is interesting in this con- 
nection to call attention to the fact (Table 1) that sixty-four 
minutes’ exposure (approximately 500,000 г.) prevents all fertil- 
ization, and that in work unreported here, doses of 300,000 to 
400,000 r were found adequate to prevent fertilization on the 
part of all but a few sperm in a sample. 
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These aures must be tonsidered only 
ápproximÉte at best, but. they doefurnish ` 
some impression of the limits within which 
the changes must take place. It is clear, for 
example, that close to the maximum effect 
may be obtained with ionization occurring 
in only a small percentage of the molecules 
(a little over 2 per cent according to the 
figures), thus making it difficult to under- 
stand how any available sensitive sub- 
stánce could be used up to completion 
without as much as a one-to-one corre- 
spondence of ion pairs and sensitive mole- 
cules being reached—that is, unless some 
kind of multiplying meclianism is in effect. 

*To obtain such a correspondence (on the 
basis of the above considerations) it would 
be necessary to show that around бо times 
more ion pairs are produced than at present 
accounted for. ` 

There are, of course, two rather uncer- 
tain factors used in the calculations—the 
exact size of the sensitive molecules and the 
precise amount of ionization produced in 
tissue per roentgen. It seems unlikely at 
this stage, however, that these could 
change enough as a result of future findings 
to account for the large discrepancy. 

The developments, therefore, direct at- 
tention to three important questions: (1) 
whether a multiplying mechanism is not in 
some way effective—that is, whether a 
change produced in one molecule by ioni- 
zation can be passed along to other mole- 
cules without the aid of further ionization; 
(2) whether large molecular aggregates 
may not be the sensitive units acted upon 
by the radiation to cause the effect ob- 
served; and (3) whether chemical change 
may be produced in a living system by ra- 
diation in significant amounts without 
ionization—that is, by excitation. It is 
hoped that future investigation will eluci- 
date these points. 


SUMMARY 


1. Normal eggs of Arbacia punctulata 
were fertilized with sperm which had been 
exposed to various doses of hard roentgen 
rays and the time intervening between in- 
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semiration and the first cleavage carefully 
determined. 

2. The following were found: (1) that 
(as o»served previously) the occurrence of 
the fest cleavage was definitely delayed by 
the irradiation; (2) that for relatively small 
doses none of the sperm failed to carry ir- 
radiation effect into the eggs; (3) that the 
amount of delay varied linearly with the 
logar thm of exposure for the greater range 
of thz effect produced; and (4) that fertili- 


zation was prevented entirely only after, 


doses of 300,000 r or greater had been ap- 
plied 

3. These results show that cell division, 
in ths particular case, can be retarded by 
irrad_ation produced in one-half the normal 
nuclear component, and that the effect is 
clear-y cumulative in each cell treated, thus 
demenstrating that the reaction is charac- 
teriscically different from the all-or-none 
"hit" or target type. 

4. Ihe: shape of the dose-effect curve 
suggzsts that the delay in cleavage varies 
with the rate at which some sensitive sub- 
strate is being changed or destroyed by the* 
radiction. 

5. Calculations, however, make it ap- 

pearthat the effects obtained cannot be at- 
ruban to ionization alone unless the 
sens&ive units are large molecular aggre- 
gate.. 
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FURTHER STUDIES ON THE ACTION OF ROENTGEN 
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II. MODIFICATION OF THE MITOTIC TIME SCHEDULE IN 
THE EGGS BY EXPOSURE CF THE GAMETES 
TO ROENTGEN RAYS 
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Т^ THE paper just preceding (and previ- 
ously) it has been shown that irradiation 
of sperm or eggs (or both) of Arbacia punc- 
tulata with hard roentgen rays before ferti- 
lization causes a delay in the occurrence of 
ethe first cleavage. It is the purpose of this 
report to give account of an investigation 
to ascertain whether the whole cleavage 
cycle—that is, the whole time from the 
moment of fertilization until the egg has 
divided—is slowed uniformly or whether 
certain parts are slowed more than others. 
This is important since it is desirable to 
kriow whether the slowing is associated 
with the sperm when it exists as a separate 
entity or with the more strictly mitotic be- 
havior of the egg. 

The events which occur between fertili- 
zation and the first cleavage have been 
carefully described by Fry. The develop- 
mental advance was noted by Fry in two 
ways: by observing the living material and 
by fixing samples at different stages which 
could be examined critically after section- 
ing and staining. 

In the living egg, four stages are recog- 
nizable, due largely to various configura- 
tions of the aster and more transparent nu- 
cleus. Stage 1 displays a clear nuclear area 
having a diameter about one-tenth that of 
the whole egg (seé photographs, Fig..1, of 
unfertilized eggs and eggs five. minutes 
after fertilization). Stage 2 shows a light 
crescent extending almost across the whole 
egg when viewed from the proper angle 
(Fig. 1, eggs fifteen minutes after fertiliza- 
tion). Stage 3 shows the enlarged prophase 
nucleus (visible in a good many of the pho- 
tographs, Fig. 1—see particularly the one 
for normal material twenty-five minutes 


after fertilization). Finally, Stage 4 pre- 
sents a dumbbell shaped clear area which 
can bz seen for only a short time just prior’ 
to cleavage when viewed in the right plane 
(visib:e in only a few eggs, Fig. 1). As made 
clear by the photographs presented here, 
we hawe,noted the ' same stages as observed 
by Frz. 

Frcm a study of fixed material, Fry de- 

scribes the following events as occurring: 

1. Entrance of the sperm head into the 
egg cytoplasm. 

2. Elaboration of the sperm aster and 
movement of the sperm pronucleus 
toward the egg pronucleus. 

3. Eusion of the pronuclei during which. 
the identity of the sperm pronu- 
cleus becomes lost and the sperm 
aster becomes more prominent. 

4. Eormation of the crescent from the 
sperm aster and its later disappear- 
ance. _ 

5. Erophase—marked by the appearance 
and growth of two new asters* and 
the formation of chromosomes. 

6. Metaphase—the stage during which 
the chromosomes are aligned in the 
equatorial plate. 

7. Amaphase—from the time when the 
chromosomes have separated until 
they begin to dissolve. 

8. T=lophase—the stage during which 
the chromosomes dissolve and the 
cell divides. 


We Lkewise have observed these events - 


and haze prepared a mitotic time schedule 
(Fig. < upper part) patterned, for the 
most pırt, after the one developed by Fry. 


* These riginateclose together and move to opposite poles of 
the egg. 
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Fry's observations were made on material 
kept at 20? C. whereas ours was kept at 25? 
C. While the higher temperature caused 
the cleavage cycle to progress more rapidly, 
the separate events appeared to occur at 
the same time with respect to each other. 
Thus, the figure as shown is mainly a re- 
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described in the previous papers an-expo- 
sure of eight minutes (62,400 rì being giv- 
en. This exposure was selected because it 
prodr^es a large amount of delay and | 
would thus tend to manifest more strongly . 
any ifferential slowing which might be 
produced. 
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Fic. 1. Photomicrographs showing early development in Arbacia eggs. The first and fourth rows show 
normal development, the second and fifth show development after the eggs had received doses of 62,400 
r of roentgen rays before fertilization, and the third and sixth show similar development after the sperm 


. had received this dose. 


production of Fry's schedule without the 
actual time indicated, which does not con- 
cern us particularly here. 

Our problem, as stated, but which can be 
indicated more specifically at this point, 
was to ascertain whether the various stages 
or events occurring in the cleavage cycle 
maintained the same time relationship to 
each other although the cleavage cycle it- 
self was much prolonged by exposure of one 
of the gametes to roentgen rays. 

Eggs and sperm were irradiated sepa- 
rately in thin walled celluloid pill boxes as 


After treatment three combinations of 
gametes were arranged: ` 
(1) Normal Eggs (N.E. yt Normal Sperm 
(N.S.) (Control Series) 
(2) Irradiated Eggs (LE.) + Normal 
. Sperm (N.S.) | 
(3) Normal Eggs (N.E.)+Irradiated 
Sperm (1.5.) 
- The three sets ar material’ were then 
watched during the .course of the first 
cleavage cycle. After running several such 
series and becoming familiar with the 
events which can be seen in the living egg, 
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it was detided (1) to make photographs of 
the threeehinds of material at ten-minute 
intervals beginning five minutes 2fter fer- 
tilization,-and (2) to fix samples at various 
stages for subsequent sectioning, staining 
and microscopical examination. Ту was 
done, making sure of course that the pho- 
tographing and fixing did not interfere in- 
any way with the progress of development 
in thé eggs. 

Figure 1 shows the photographic record 
thus obtained, In connection with this fig- 
ure, it should be mentioned that about one 
minute was required to carry out the ma- 
nipulations of making each photographic 
sexposure. Thus, the photographs for nor- 
mal eggs and normal sperm were taken one 
minute before the time indicated in the fig- 
ure, and those for normal eggs and irradi- 
ated sperm, one minute after. This does not 
detract from the significance of the figure 
but should be taken into account. ; 

Examining Figure 1, two points of inter- 
est are apparent pertaining to the question 
which has been raised.* The first is that the 
marked delay in the onset of cleavage, 
caused by the irradiation of either gamete, 
is élearly manifest; and the second, that de- 
spite this, the appearance of the crescent 
stage is reached quite as quickly in case of 
the irradiated material as in case of the 
noh-irradiated (Fig. 1, fifteen to twenty- 
five minutes). Thus, since in normal devel- 
opment, the crescent stage is reached after 
the fusion of the pronuclei, we may con- 
clude that the entrance of the sperm, its 
movement through the egg cytoplasm, and 
its fusion with the egg pronucleus, are not 
impaired by the irradiation: Judging from 
Figure 1, it would seem, in fact, that this 
part of the cleavage cycle is speeded up, if 
changed at all by the irradiation. The slight 
enhancement indicated, however, is prob- 
ably not significant because of the three- 
minute time interval involved in photo- 

graphing the three sets of material. 


The preserved material was fixed in Bou- 


in's fluid, sectioned at a thickness of ; mu 


* Other points of interest in this chart will be dealt with in 
subsequent papers, 


Action of Roentgen Rays on Gametes of Arbacia punctulata 


909 


and stuined with Heidenhain’s iron hema- 
toxylir according to the well known pro- 
cedure Mass preparations were made so 
that tle-slides contained serial sections of 
actualy hundreds: of specimens. During 
the study of these, counts were made of the 
relative numbers of individuals in each 
sample that were in the stages listed above. 
The k.lling schedule together with the re- 
sults cf the counts are shown in Table 1. 
Study of Table 1 yields quite: the same 
impre-sion one obtains by. studying the 
slides directly. It is interesting, first of all,” 
to no e that control material fixed three 
minutes after insemination shows no sperm 
to be »resent within the eggs. Investigation 
of this disclosed that the fertilization mem- 
brane was swept away during the course of 
dehycration and that since the sperm had 
not passed through the membrane in this 
lengtl. of time, it likewise was swept away. 
Since however, sperm were found within 
the cytoplasm when the material was fixed 
four minutes after insemination, it is clear 
that “hree to four minutes are required for 
the s»erm to pass through the membrane.» 
Cons dering the controls farther, the figures 
indicate that the stages mentioned. above 


were recognized and that these bear the ` 


relatonship to each other which is indi- 
catec in Figure 2 (upper part). 

Comparing the figures for irradiated and 
non-rradiated materials, it becomes clear 


that Stage 3 (fusion of pronuclei) is reached ` 


at very nearly the same time irrespective of 
whezher treatment is applied to the gam- 
etes. thus verifying the conclusion above 
obtained by observing living material. 
Examining the figures farther, it will be 
seen that treatment of the female gametes 
procuces somewhat greater effects than 
trea-ment of those of the male. Not.only 
is tFere greater delay, but also the mitotic 
phases are less distinct and are more diffi- 
cult to identify. Parenthetically, it should 
be Dointed out that this finding is not 
con-radictory to. the one described pre- 
viorsly? to the effect that treatment of 
spe-m appears to produce greater slowing 
than treatment of eggs. The difference is 
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Stage Number iiot- I 2 3 d * 6 7 8 8+! Individuals 
Lr x uM ` Observed 
Minutes after | 
fertilization 
when fixed d 
Controls [ 3 mm 100 
4 оо 7 107 
7 33 56 17 106 
9 20 100 120 
. 10 So 95 145 
17 90 90 
27 go I gl 
33 15 90 7 112 
38 2 100 3 105 
43 17 go 107 
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Irradiated eggs 5 100 IO 1IO 
plus normal 8 55 60 30 145 
sperm II 43 180 223 

28 go go 
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IIo 69 то 79 

еш ME STENT 

‘ 133 68 3o 98 
141 7 35 42 

150 її 40 51 

Normal eggs plus 6 до 3 93 
irradiated 9 9 78 8 95 
sperm 12 I о 19% 241 

29 3 90 93 
55 40 70 110 
89 107 5 112 
109 82 100 15 15 212 
131 20. 90 5 115 
142 I 19 8§ 26 130 
151 4 18 82 104 








* Fertilized but without sperm in the egg cyptoplasm. 


due to the fact that a lower intensity of 
radiation (720 r/min.) was used previously 


and that so.much recovery occurred in the | 


eggs during treatment with this intensity 
that they actually displayed less irradia- 
tion effect when measured. An abundance 
of data has been obtained on this point 
although it has not been published as yet. 

Next, an attempt was made to determine 
just how the time relationships of the 
various stages had been shifted with re- 


spect to each other. It has already been 
shown that Stages 1, 2 and 3 are passed 
through quite as quickly whether radiation 
is applied or not, thus leaving question 
only in regard to the mitotic phase of the 
cleavage cycle. For this, Table 1 as well as 
the fixed material was studied carefully 
with the idea of fixing the time limits of the 
different stages as precisely as possible. 
The results are shown in Figure 2. 

'The diagrams in the upper part of the 
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figure serve as an indexefor the graphs 
below. Tlre:graphs (two, ypper and lower) 
are made up of rectangles, the wicth of 
which indicates the relative time limits of 
the different stages. In the upper, it will be 
‚ seen that the controls—that is, normal 
sperm (N.S.) plus normal eggs (N.E.)— 
Stages 1, 2 and 3 are passed through very 
quickly. The limits of Stages 1, 2 and 3 and 
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amounz of delay is not as great. Thus since 
Stages 1, 2 and 3 are the same in the three 
cases, the upper graph is in accord with 
what лаз been indicated above and in 
additicn has the limits of certain of the 
mitotic phases indicated. 

Nov, in order to determine which stage 
of the-mitotic part of the cycle is delayed 
the must, if any, the lower graph was pre- 
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Fic. 2. At the top, diagrams showing the mitotic time schedule. Beneath, graphs showing the influence of- 


roentgen rays on the time duration of the various stages ir the cleavage cycle. See text for complete de- 


scription. i 


6,7 and 8 could be established sharply only 
in case of the controls, so that Stages 1, 2 
and 3 were considered together and like- 
wise Stages 6, 7 and 8. In case of the normal 
sperm (N.S.) and irradiated eggs (L.E.) it 
wil be seen that the time between the 
beginning of Stage 4 and the end of Stage 8 
is much greater than in case of the controls, 
and also that in case of irradiated sperm 
(LS.) and normal eggs (N.E.) essentially 
the same thing is shown except that the 


* 


parec. Since Stages 1, 2 and 3 were un- 
affec ed by the irradiation, they are repro- 
ducei in the lower graph the same as in 
the apper. The linear dimension of the 
othe: parts, however, was increased in the 
case of the controls and irradiated sperm 
to hzve the same length as in the case of 
irradaated eggs, the change for each sep- 
arate stage being increased in proportion 
to the total amount in each case. Examin- 
ing the relationships, then, two things 
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become evident: (1) that«all of the stages 
in the mitotic phase of the cleavage cycle 
are delayed by the treatment, and (2) that 
Stage 5, the prophase; seems definitely to 
be delayed more than the others. 

It would seem, therefore, that as the cell 
enters the phase of forming chromosome 
bodies, it experiences the greatest injury 
derived from exposure of the gametes to 
radiation. 


SUMMARY 


I. It has been found that the exposure 
of sperm or eggs of Arbacia punctulata to 
large doses of radiation (62,400 r) does not 
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retard the entrance of the sper into the 
eggs, its movement through the gg cyto- 
plasm or its fusion with the egg nucleus. 

2. Further, it was found that whereas 
all phases of the mitotic part of the first 
cleavage cycle are delayed, ,the prophase 
stage was slowed to these éatest extent. 
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WE HAVE shown previously* that ex- 
pose of Arbacia punctulata eggs to 
гоепівеїг  .;s causes a delay in the occur- 
rence о! the first cleavage, and. further, 
that if an interval of time is allowed be- 
"tween the end of treatment and the 
moment of insemination, the effect is lost 
or reduced as a function of time—the 
latter being a change which has been called 
recovery. > 

While these findings were satisfactory in 
demonstrating that recovery takes place so 
far as the first cleavage is concerned, they 
gave no information as to whether recovery 
is significant for subsequent cleaveges and 
later development or whether it continues 
after fertilization. It is the purpose of this 
report to deal with these points. 

The procedure employed was as follows. 
Eggs and sperm were collected in the usual 
way from a single female and male. The 
collection of eggs was divided into two lots, 
one of which served as ‘experimental and 
the other as control material. One lot was 
divided, placed in two small dishes and 
exposed to roentgen rays, one at 20 cm. 
and the other at 28.3 cm. distance from the 
target of the roentgen tube, 

The roentgen-ray equipment used was 
the low voltage apparatus available at the 
Marine Biological Laboratory. The only 
reason for using this equipment was that 
no other was available at the time we 
wished to work. The outfit was cperated 
at 120 kv. and 5 ma. and the intensities at 
the points of treatment were 720 and 360 
r/min., respectively, as measured in air 
with a small celluloid ionization chamber, 
no filter being used. The duration of ex- 

* See the papers just preceding. 
/ 


posurewas forty minutes, making the doses 
respec-ively 28,800 and 14,400 г. 
Following treatment, each lot of treated 
mater&l was divided into eight parts and 
placed-in Syracuse watch dishes containing 
10 cc. of sea water each. Samples of each 
lot were then inseminated with normal 
sperm at the following times after the end 
of treatment: 0, Io, 20, 40, 60, 80, 120 and 
180 m nutes. Control samples handled in 
precisely the same way, except for treat- 
ment, were also inseminated with normal 
sperm, one sample immediately at the end 
of the treatment period and another 180 
minutes later. All samples were then al- 


lowed o develop for forty-eight hours, care' 


being taken to keep temperature and other 
factors the same in each sample. 

At tae end of the forty-eight hour period, 
the orzanisms in all of the samples were 
killed “with 2 per cent formaldehyde and 
sea wzter) and classified as to degree of 
develooment. For this, technique essen- 
tialy the same as that employed by 
Mavort was used. At forty-eight hours 
practically all of tlie control organisms had 
develoved into well formed plutei larva 
with arms appreciably longer than the rest 
of the body. This stage represented the 
most advanced development and was 
called No. 1. The irradiated material 
showec various degrees of development 
which may be listed as follows: No. 2—the 
two main arms equal to the rest of the 
body; No. 3—arms shorter than the body; 
No. 4—stump arms or triangular shaped 
gastrula; No. 5—gastrula; No. 6—blastula; 


t Mavoz J. W., and De Forest D. M., The relative suscepti- 
bility to xcrays of the eggs and sperm of Arbacia. Proc. Exper. 
Biol. 69 Ме4., 1924-1925, 22, 19-21. 
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Fic, 1. Photographs showing the various degrees of development observed 


(see text for description). 


and No. 7—no development (usually con- 
siderable disintegration). Тһе various 
stages as observed are shown 1 in Figure 1. 

Classification was carried out on a quan- 
titative basis by observing the samples 
under a microscope and counting the num- 
ber of organisms in a given field that were 
in each stage. If necessary, several such 
fields were counted in order to make the 
total number of organisms observed over 
one hundred in each case. The values ob- 


' tained were then placed on a percentage 


basis so that the results of different experi- 
ments could be compared. 
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Tabulation of the results in this manner 
gave the relative numbers of organisms ff 
each sample that had reached.the different 
stages, but we were in need of:some nu- 
merical value that would represent the de- 
gree of development, or average develop- 
ment, of each sample in order chat the ad- 
vance of the different samples could be 
compared. Following Mavor's technique 
still farther, such a value was obtained by 
multiplying the relative number of organ- 
isms in each stage by the stage number and 
adding together the values thus obtained. 
It will be seen that by this procédure, the. 
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Fro. 2. Curves showing the degree of development after exposure to roentgen rays and various times 
allowed for recovery between the end of treatment and the moment of insemination. 
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greatest'amount of development among the 
different samples will be fepresent#d by the 
smallest numbers, and conversely, that the 
largest ameuns , M injury will be repre- 
sented by”, Ia largest iKzübers. The inter- 

` vals betweensthe s stage. of. course, are not 
the’ Sami самбїңет se values to vary among 
‘themseiyéas;. deg criheless, the averaged 
valües follow i. .-neral trend consistently 
enor! to allow deductions that lead to 
the-nunstver sought. 
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just zhe averaged figures in order to obtain 
а comrect impression of what occurred and 
to evaluate the results properly. Consider 
the sesults for th&control material. The 
reasch for inseminating non-irradiated 
orgarisms both at o and 180 minutes after 
the end of the treatment period was to 
make certain that aging alone did not 
injur- the eggs. If one considered only the 
avergged values, it would appear that aging 
impreves the developmental possibilities. 





























TABLE I 
Non-Irradiated Irradiated 
ne 
Minutes after’ 
treatment: when o 180 o 10 20 40 60 80 то bo 
fertilized к 
Exp. No.-., 28,800 r 
- ee И =з eS eS ee 
Poo 193 198 561 бол  :56 493 499 509 445 428 
2 198 194 614 боз t73 бо бу 14 566 540. 
3 [ 196 192 644 602 0388 651 £69 458 соз 464 
4 150 138 616 692 £88 693 693 668 680. 689 
5 258 143 688 673 669 574 594 568 445 516 
6 465 244 695 651 езд 565 608 608 54 573, 
7 158 153 545 445 — «37 408 333 | 310 352 328 
Av. 231 180 623 598 C14 572 544 519 500 505 
14,400 r 
I 193 198 332 348 я7 325 зол 281 295 276 
2 198 - 194 489 422 37 325 381 336 зо 298 
3 196 192 | бо 310 7 255 329 244 259 254 
4 - 150 138 525 504 655 588 668 654 563 606 
5 258 143 527 424 45 324 390 356 36 24 
6 465 244 618 549 — B4 565 .295 333 474 481 
q 158 153 286 246 49 219 201 164 242 174 
Ау. | 231 e 180 469 400 жо 371 366 338 351 332 











'The results for seven experiments, car- 
ried out on different collections of material 
and on different days, are given in Table 1. 
The averaged values, shown in the last 
column, ere plotral in Figure 2 where the 
absciss ^ &row-the de after treatment 


ended v». з che eggs were fertilized and the - 


ordinat= uie averaged values in each case 

representing the degree of development. 
On going over the data in Table 1, it is 

seen that one must consider more than 


But, £ one considers the individual experi- 
ments, it will be seen that the discrepancy 
comeslargely from one experiment (Exp. 6) 
where some accidental injury. was appar- 
ently nflicted on the control sample which 
was imseminated immediately at the end 
of the treatment period. From the other 
six experiments, it is clear that three hours’ 
aging - Joes not alter the response of the con- 
trols rà any significant way and that the 
valuesfor the control samples may be com- 


a е, 


pared directly without correction or; ads- 

justment. TIS 
Considering the data for thesirradiated 

material, it will be seen that the values are 


somewhat irregular. This may be. due~ 


largely to two things: (1) that the test 
material was not in the optimum condition 
since the experiments were carried out late 
in the spawning season for Arbacia; and 
(2) because the developmental stages used 
did not involve the same time intervals, 
as mentioned above. Since, however, the 
variation appears to be of a heterogeneous 
character, the results for a number of ex- 
periments are more dependable and the 
averaged results indicated by the curves 
may be taken as the most reliable evidence 
of the degree of development attained after 
the various times allowed for recovery. 

For either dosage used, it is clear that 
the beginning of the curves is at a higher 
level than at the end, that the downward 
trend starts at the beginning, and that the 
descent is more rapid near the beginning 

,than near the end.* It is clear, therefore, 
* The slope of the curves and the point at which they level off 


are not significant here for these characters are determined by 
the method of measurement. 
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bear characteristi¢# эһ 


Jung, t940 


_ that development had proceeded farther in 


, those samples Which had been allbwed thé 
most time for гесоуєту, and that s curves 
fou rities those 

Gg. e У of the 


based on delay in ichel 






first ‘cleavage, fu": 1949, “Sy. with the 
answer we set out to obtii a the re- 
covery time following 222 .*« slong 
compared to that berote Duo that: 
little, if any, recovery :.ok, „placz “ter 
fertilization and accordingly + — 1 
zation acts to stop the recove. ` 5 
thus preserving whatever irradio- | ect 
was present at the moment p "7... Za- 
tion. afl | 
‚ E 
SUMMARY | 


On the basis of the above óbsetvations, 
it appears that the recovery from irradia 
tion effect which takes place Ъе ^? 7er- 
tilization and is manifest at the "His of 
occurrence of the first cleavage is Signifi- 
cant in subsequent cleavage and later 
development; and consequently, that far- 
tilization acts to fix whatever irradiatvéii 
effect is present at the moment! or fer- 
tilization. 
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FURTHER STUDIES ON THE ACTION OF ROENTGEN 
RAYS ON THE GAMETES CE ARBACIA PUNCTULATA 
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[5 previous reports, it has been 
shown iazt application of hard roentgen 
эё А 

rays to the germ cells of Arbacia punctulata 
before fertilization causes a delay in the 
oc vrrts.ce -f the cleavage process follow- 
ing fertilization. It is the purpose of this 
rep. є te- deal with the delay: effect ob- 
tain ^ »t only by exposure before fertiliza- 
tion, „аё also at various times thereafter; 
in other words, to. compare the. radio- 
sensitivity of the gametes with the zygote 
г +: co determine the changes in radio- 
sensitivity which occur during the first 
cleavages cycle. 

‘The roentgen-ray equipment used was 
the dual-tube self-rectification outfit avail- 
able at the Marine Biological Laboratory 
and the simultaneous cross-firing technique 
wa wz 'cyed. The equipment was oper- 
atea at 194 kv. and 25 ma., and the beam 
of roentgen rays was unfiltered except for 
the heavy glass of the roentgen tube and 
the bakelite windows of the tube shield 
(equivalent to a filter of o.2 mm. of copper). 
The out?ut intensity, 4s measured in air 

‘th a small celluloid ionization chamber, 
was 7,800 r/min. at the point of treatment 
—9.5 cm. from the center of each target. 
The exposure periods were varied for 
different experiments as indicated below. 

Sperm я. gps were.collected in the 
usual MX ‘som singic individuals and 
handl% 1- a 1 the precautions necessary for 
this kwd” gi wurk. For each experiment 
carried out, material was treated as fol- 
lows: “агу sperm,” a concentrated egg sus- 
pension and a diluted. egg suspension were 


4 


placec under the roentgen machine in 
separete small celluloid containers. In ad- 
dition a reserve supply of diluted egg sus- 
pensicn was kept in a large glass container. 
Then, just before throwing the switch 
which started the exposure, the diluted 
egg semple under the roentgen machine 
and tke reserve supply were inseminated. 
For tke first experiment to be described, 
the exoosure was for four minutes (31,200 
г). At the end of treatment irradiated 
sperm were allowed to fertilize samples of 
both rormal and irradiated eggs, and like-' 
wise, rormal sperm were allowed to fertilize 
norma. and irradiated eggs. The following 
combiaations were thus produced: 
(1) Normal Eggs (N.E.) J-Normal Sperm: 
(№.5.) (Controls) 
(2) Nermal Eggs 4- Irradiated Sperm 
(3) Irzadiated Eggs +Normal Sperm 
(4) Irzadiated Eggs J-Irradiated Sperm 
(5) Irradiated Zygotes 
Besides these, separate samples of zygotes 
from the reserve supply were given the 
same identical treatment at 5, Io, 15, 20, 
25, 30 35, 40 and 45 minutes after in- 
seminztion. All samples were then watched 
and th- time when 50 per cent cleavage had 
occurred in each case was carefully deter- 
mined. 

A rumber of such experiments was 
carried out ала the same kind of results 
was obzained in each case. Since a table of 
data would add little to what is to be sa:d, 
such is being omitted and the averaged 
values 2resented in graphs. Figure 1 shows 
the resalts obtained for the experim«nt as 


f . 917 


MINUTES CLEAVAGE DELAY 


M 
єн 
со 





don 


5 10 15 2025 30 35 40 45 


MINUTES AFTER FERTILIZATION 


Fic. 1. Graph showing the relative radiosensitivity 
of irradiated eggs fertilized with normal sperm 
(A), normal eggs fertilized with irradiated sperm 
(B), irradiated eggs fertilized with irradiated 
sperm (C), and the zygote at various times after 
fertilization. 


described above. The abscissae in the figure 
represent minutes after fertilization when 


treatment began and the ordinates the 


minutes’ cleavage delay (i.e, over and 
above the cleavage time of the controls). 
The levels 4, B and C on the ordinate axis 
indicate the cleavage delay obtained when 
sperm alone, eggs alone and both are 
treated, respectively. 

It will be seen, therefore, that for the 
same dose of radiation, a greater effect is 
obtained when eggs are treated than when 


Sperm are treated and that the effect is 
‘still greater when both gametes are treated. 


These findings are thus in accord with those 
of the second paper of this series. 

It will be seen, moreover, that the newly 
formed zygote and the zygote whose gam- 
etes received similar treatment just prior 
to fertilization have essentially the same 
radiosensitivity. Following this, however, 
the susceptibility increases for a period of 
ten to twelve minutes (for the conditions 
used) after which there is a sharp decline 
interrupted only by a single slight shift of 
some kind. The slight ripple in the descend- 
ing О. uon of the curve was suspected at 

ж. 


rate 
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Jone’ 1940 
' first of being “due to some experimental 
І ircegulárity and that it ‘would not be mani- 


: fet in subsequefit expe” “ments. This was 


not the case, however, foi ““~ “4isplayed 

to some extent in évery, ex eo «carried 
ve 

out atid when other deges off... m ére 


used äs will be seen below: Tai igh 
we shall be unable to át£ach ? any. sje NUN 
cance to this finding; it must 5 цер E a 
real response of some kind! a 
Figure 2 shows the curve just $. "d 
together with similar ones for sai. f 
material that had received one- .*two 


minutes' exposure to the same зан. оп. 
From this it is apparent that althoughea 
correspondingly lesser effect is manifest in 
the two cases, the curves nevertheless show 


the same general characteristics. A pedi in : 
g 


susceptibility is reached bétween хеп and 
fifteen minutes after fertilization č. 
slight ripple is displayed in tue ‘desceliding 
portion of the curves. 

In an attempt to analyze diese results, 
Figure 3 was prepared. Fry's mitctic time 
schedule, as adapted for use in the second 
paper, is shown diagrammatically at the 
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Fio. 2. Curves the same as thatrahown-in Figure 1, 
but for various amounts-efexponire, 
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top. Immediately beneatlf and laid out to 
the sam time scale (i.e. -thé abseissaey i is 
a ооа. оле curve from Fi igure I. 


` Below aic 7.8 showing changes. i in: vis- 
cosity, * - -Sility and oxygén-uptake as - 
dec ,Pideilbrunn, ! Fry and Parks, 


м =" | Whitakér.* 
` Eo 2 3 it will be noted that the 
ie re’ vt main peak of susceptibility to 
rp) ón' is reached shortly after the pro- 
"ave come together and that the 
> speak is reached during the early 
se stage. Moreover, it will be seen 
; з main peak in susceptibility is 
eached ат very nearly the same time as 
peaks in viscosity and permeability and 
that there appears to be no significant re- 
l:'onsnip between radiosensitivity and 

rate of oxygen uptake. 
‘om the results (Fig. 3) one might be 
inc, ned tc attribute significance to the 
` fact that the three upper curves show a 
peak at about the same time. However, 
before doing so, the following must be 











RADIOSENSITIVITY 


VI800SITY 


AMOUNTS 


VINE 


PERMEABILITY 


4. 
+ 








- . 0, CONSUMPTION 





Fic. 3. Curves showing changes in radiosensitivity, 
viscosity, permeability and oxygen consumption 
at ve^ us times during the first cleavage cycle. 
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Fic. 4. Curve showing the changes in radiosensi- 
tivitz which occur in the developing egg and 
made evident by measurements forty-eight hours 
after-fertilization. 


taken into account. It is clear from what 
has been said that the increase in radio- 
sensit-vity takes place only during the 
perioc before the fusion of the pronuclei. 
Thus, in view of the fact that recovery 
occurs in the egg before fertilization and is 
apparently stopped by fertilization (as 
showr in the third paper), it is possible 
that Recovery continues in the egg pro- 
nucleus until it fuses with the sperm pro- 
nucleus. Should this be the case, it is ob- 
vious hatas the time for recovery between 
the еті of treatment and the fusion of the 
pronu-lei becomes shorter, the effect for a 
given -lose of radiation would be found to 
be greater, just as was the case. Further- 
more, the more rapid ascent of the curves 
(Fig. >) for the larger dosages is in accord 
with what would be expected if the increase 
in su:ceptibility were due to recovery. 
While-there is not as yet any positive proof 
that fhe increase in susceptibility. can be 
accouated for on the basis of recovery, this 
possilility cannot be excluded at this time. 

Mistakes might also be made in attribut- 
ing too great significance to the descent of 
the radiosensitivity curves, for as the 
actua. cleavage is approached, the-e is less 
and less opportunity for.the effect to be- 
come manifest should its manifestation in 
any way be latent. There are, bo м. ўе, two 
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descent is not dit Йа offstime A SohexX | 
pression. The-?-s&iz-7 ^e зс appear 
ance of the.s К s the, чёбёейаййр 
рого". of “сщу. since it. does Эреак 
ео asistent? у; Ufzwoxid seem’ that. athe 
cuurse of the curves here must be déter- 
mined by something other than the method 
of Dd *'aent. The second point has to 
do wit" . sults obtained in another experi- 
tient? ML 

In ah atcempt to obtain further informa- 
tion on'the changes in radiosensitivity 
which occur during development, treat- 
ments were given at ten minute intervals 
during the first several cleavages and the 
degree of development noted after forty- 
eight hours, using the technique described 
in the report just preceding. Somewhat 
lower doses of radiation (3,600 r) were 
given in this case, however, since the organ- 


-isms fail to survive to the later stages when 


the larger doses are administered. More- 
over, softer radiation was used (140 kv., 
no filter), but this was only because no 


‘other was available at the time the experi- 


ments were carried out. 

The results obtained are shown in шше 
4. It will be seen, as before, that although 
the effect is measured at a much later time 
in development, an increase in radio- 
sensitivity is manifest during the first ten 
to fifteen minutes and that this is followed 
by a marked decrease. It would seem, 
therefore, that the decline of the curves 
(Figs. т and 2) cannot be attributed to the 
‘method of measurement and that it has 
to dó^with changes going on within the 
organism. 

Parenthetically, Figure 4, in ‘addition, 
shows certain other points not heretofore 


- noted. Following the fall in radiosensitivity 


during the prophase, there is again an in- 
crease which reaches a peak at or just 
before the actual cleavage of the zygote. 
There appear, in fact, to be waves of sus- 
ceptibility with peaks being reached at or 
near the tirtestof the first and second ` 
cleavage. These, however, have little bear- 
ing on the point in question. — 


a to Sompargathe radiSsensi. 


‘ete alone; (3) that about the same С. 


г. Ер erfiriénts have been tame Aout 
i." vity,.of gametes 





апа, gotes” of Yrbacig рит ` “q and to 
«еке іле the chahges ip, rad: ‘sitivity 
which occur during Ded EUR Шо» gec cm 


2. It was found (1) 


tensity of 7,800 r/min. is изейў (b) : __ for 
equal doses of radiation, Я 


a 8 
more susceptible than 7 б. UN de a, 


e Bi 
tained by irradiating the zygote is wo С © 






than that obtained by treating eit}: ^5 


obtained when both of the gam#/# 
given the same treatment as the “23, 
and (4) that by two different: method, ac, 
measuring the irradiation, effect; ү; si 
gotes were found to increase in a... ^ ,- 
bility until about the time the pronurlei 
fused and that they decreased in sus. `i- 
bility during the prophase stage. z 

3. It was shown that the peak in. us- 
ceptibility is reached at or about the same 
time as the peaks of viscosity and permea- 
bility are reached and that there is appa. 
ently no correlation between: changes іп. 
radiosensitivity and rate of oxygen uptake. 

4. It was pointed out that since Ки 
radiation effect is apparently produced :a 
the nuclei and since recovery occurs in the . 
egg only and then only until fertilizat:pn, 
the incréase in susceptibility before fus on 
of the pronuclei may be due to.-3covery 
continuing in the egg pronucleus. until the 
time of fusion... MR 
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А - 9% Dre of the eggs of Arbacia punctulata 
чыз 4 “леп rays causes а delay in the oc- 
cel dite. of the first cleavage, and further, 
„tE wg! tqa is allowed between the end of 
= int япа the moment of insemina- 
; the effect will become reduced or vin: 
- o. 72658 which has been called recovery.* 
. 4ncuttempt єо shed more light on the 
natare . f this reaction, an experiment has 
bi carried. out to determine whether the 
recovery ‘process is affected by lowering 
te: rature. 

The procedure used was as follows: Eggs 
were treated in the manner described pre- 
viously, enough radiation being givea to 
produce an appreciable amount of cleavage 
d tay. At the end of treatment, the =ggs 
were divided into two lots, one of which was 
thaintained at room temperature (24°C.) 
and the other which was placed in a tukular 
gl-ss container and submerged i in a beaker 
of. water and chipped ice (0°C.). Non- 
штат: controls were also kept uader 
the same-ronditions at 24 and о°С. Ас o,f 
бо, 120 ə '. 180 minutes after the end of 
treatmen! ,2~mples of the irradiated and 
non-irt., ‘Hatedunaterials kept at the differ- 

.7 0 БЫ UK tures were fertilized at room 
et riture and the cleavage time care- 
ъс r3 etermined also at room temperature. 
3erles of seven different experiments 

was perforr ^d, all of which showed the 
sam". ine 4L ‘effect. Since the -procedure 





Mii (m " exactly parallel-in all of these, 
даха? а typical experiment only will be 
Dres: da Suth is shown in Figure 1. 


Dua 


* See the third paper of this series. 
t TC 7. "mmediately at the end of treatment. 
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a sample of non-irradiated controls ООС. 
for a p-riod of three hours did not aiter the 
cleavage time and likewise that aging іп" 
this particular case did not alter the cleav- 
age tire. It.is safe, therefore, to compare 
the experimental samples directly. 
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Fig.1. Curves showing the effects of temperature 
on re-overy from roentgen-ray effects in Arbacia 
Eggs. 


The- curve for material kept at 24°C. is 
typica. of a great many we have obtained 
by ths procedure. It drops away rapidly 
at firs but tends to become parallel with 
the base line. It is obvious that if the lower 
tempe-ature prevented.any recovery from 
taking place, the experimental points so 
obtained would have fallen along the 
dottec line at the top of the figure. Simi- 
larly, #15 evident that if it did not influence 
the recovery process in any way, the points 
would have fallen along the curve obtained 
for гост temperature. Ásyn. le evident by 
the figure, they did not fail-in either of ` 
these 5laces but intermediate. It is clear, 
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922. 
therefore, that temperature does have an 
effect on the recovery ‘process, ‘lower tem 
perature tendirig to > d on | 
” While this агу, 87, йоча 
just ho; +e сасе or. сеу varies wha- 


y PX Н 


Й 


s. 7 1 
H T 


E F l ss 
ug 
e 
е ае s 
ave 


P. S. Не 


ай! 


of recovery ‘observed. 






femperatuya, would permit cons; 
more analysis.'In conclusion, the: 
ar. able to say only that lowerin f 
rom'24 to'o*C. rédvcc „4 
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ye attest. 


dus I. Photomicrographs arrarzed to show diat the proportion of organisms inanifesting multipolar. 


А cleavage varies with dose of radiation administered. 


“gents have been carried ou-. The. various 
points will “be taken up in much the same 
order as ORUM 


-~ POLYSPERMY 

ET view, of the fact that pelyspermy i is 
known ‚о produce multipolar cleavage 
(Babvea 21 and others) апа tha- radiation 
applied«to ganietes-has been saic. to induce 
` po,,spermy (Packard!?), it was suspected 
that this condition.might be respcnsible for 
the multipolar. cleavage observed in the 





se. chin, mafgfíal.. To investigate this 
‚ point, sérial secti sof eggs fixed when the 
two 'pronucléi* clearly -visib.e were 


"examined for the pr erce*of. extre sperm 
оласе Infact, complete series cf serial 






‚ Examination ofa similag 


‚+ ro 


be done ЫЕ reasonable certainty. if 4 gead. 
preparations are availablejand preper pre> 


` cautions taken. In the тайап qu ica, 


the sperm pronucleus is accompanie’. by‘a 
sperm aster which is rendered consy `- uous 
by Heidenhain’s iron hematoxylin stan. 
This was always used as the final dis- 
tinguishing feature in identifying the sperm 
pronucleus. ; uc 

Of the 100 contis зрее 
allexcept two were Госпа й 
sperm. pron'ucleus and. thes 










specimens revealed about. thé Ж 
tion. In this case also, all е. дер. ж. 
found to contain” E Single >: э: 1 ee nd 
and of these,,on ape had-ty^ 7 : nb. 





^ctións of more. th у. dred treated: © ful wheth.~* Sort ;eruad опе; оа, 
individuals апа: Ore. one hran” sineg oti... sumoles* ‘of thet убт деа 
sagutreate?” 7 + Sah паз уегёехап. p material div’ ауе] а hig Res p #7 
ке г ‚ ee... к. USE улшйројай ва 046 - жеө о габы 
сана ae Ston oF pro--<multipolag condit Anas sobs: туей һеге Was 
sa acle 2 aB yet oo dt can not due* dioe. mE Lo 
ym 58 id к с B. E 
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ЧЕ ` receding reports attention has 
called ќо the production of one 
чаг effect in Arbacia punctulata eggs 
. by exposure of the gametes tc 
men rays—namely, delay 1 in develop- 
pind especially delay in the occurrence 
first cleavage. In the present in- 
iet attention is to be called to ab- 
jnalitiés of development, particularly 
» tipolar cleavage. 
F Tt was observed in connection with the 
we ы described in Papers 1, п and ту of 
this group,.that,dn addition to delay in the 
first cleavage being caused by irradiation, 
cleavage is often abnormal in that more 
than two blastomeres were formed. This is 
made especially evident in the chart, 
Figure 1, Paper п. Referring to this chart, 
it will be seen that when cleavage finally 
occurs in those specimens receiving radia- 
оп, a large proportion of the divisions are 
‘multipolar in character, and further, that 
this is the case irrespective of whether the 
-radiation is applied to the sperm or the 
eggs. 

That multipolar cell division may be 
produced by exposure of cells to high 
energy radiation has been mentioned by 
к investigators (Hertwig, О.;* Hert- 

“G $ Packard;?? Straffgeways and 

ә E PM Politzer, 1934; Sonnenblick™) 
Т Је some importance has been at- 

кас. to the observation, the information 
wailable has not been sufficient to allow 
really significant deductions. In the present 
а he 2ffect has been obtained with 
S"ch ‘se that a variety of expériments 
Das 217; carried out and: cónsiderable in- 
< naih obte ned. Among other things, 
we shall ui.zuss what appears to:be an im- 
»ortant mechanism of cell death and how 


irradiation may, by the same mechanism 
of action, produce either death. or malig- 
nancy. 

SPECIAL CONSIDERATION? : 

At the outset it is interesting ‘that both 
delay and multipolarity should be caused . 
by the same treatment, for it is clear that ' 
the two mechanisms of response are gov- 
erned by quite different principles. Cleav- 
age delay is a cumulative process in each 
cell, a fact which is made especially clear 
in Figure 1 of the first paper. Except for 
extremely low doses, some effect is manifest 
in every cell and the amount of effect dis- 
played by each cell increases as the amount 
of radiation applied is increased. Multi- 
polar cleavage, on the other hand, is an 
all-or-none process—either the abnormality 
occurs or it does not. Aside from the num- . 
ber of cells formed at the time of cleavage 
(cf. below), it is evident that various de- 
grees of this effect cannot be observed in 
the organisms and that increasing the dose 
of radiation could manifest a greater effect 
only by producing the abnormality in a 
greater proportion of the organisms in a 
sample receiving treatment. Parentheti- 
cally, it seems that two better examples . 
could .not be obtained to illustrate’ the 
characteristic differences between the cu-. 
mulative and the allor-none types of 
response. 

Although the two effects are manifest at 
the same time in the same organisms and 
caused by the same radiation treatment, 
question arises as to whether there is really 
a close relationship between the two- re- 
sponses. To inve«stia:;. ttis end the sig- 
nificance of multipolar cleavage, extensive 
use has been made of the Sxci material 
described in Paper n and. certain ехрегі- 


923 


P. S. Henshaw 


JUNE, eigac 





CONTROLS 


IRRADIATED E w 


Fic, 4. Photomicrographs showing the mitotic configurations of zygotes whose sperm had received 
no radiation (controls) and whose sperm had received 62,400 r (irradiated). 


In view of the fact that sperm cont tin al- 
most no cytoplasmic material, it would 
seem that cytoplasmic changes are not 
responsible. Further, in view of the fact 
‘that the egg contributes no aster as does 
the sperm, it would seem that irradiation 
‘of this body is not responsible. The latter 
point is strengthened by the fact that the 
sperm aster apparently completel- dis- 
appears following the crescent stage and is 





CONTROLS 


116. 5, Drawings of the figures (Fig. +) as supplemented by adjacent sections in each ‹ 12 


replaced by two new ones that, аге iunc- 
tional in mitosis. Consideration of these 
various points leads to the presumption 
that a change produced in the nucle: ғ 
material (even a single gamete) by the 
irradiation, in some way induces the for- 
mation of accessory asters and that these 
in turn cause the chromatin to be divided 
several ways. 

This is a reasonable deduction from the 





IRRADIATED 
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* . Я е . А 
duced byeradiation does vary with dosage 
anc hat the reaction iseof the multip!- 
action type. - А 


(NUS AND ANDROGEN FSS 


ЖОЛДУ: stated that in. t£ — 
vets material, irradiated speria 
|. stimulate the egg without being 
int ity (2) stimulate and be drawn 
“using with the egg nucleus, and 
"alate, be drawn in and fuse with 
сшщ ieus, but interfere with develop- 
. Dev elopment i in the first two cases, 
С: Sore, is by gynogenesis. Packard states 
her that androgenesis may likewise be 
-oduced in this form by properly exposing 
n= eggssOtherifivestigators ( Hertwig, О.,! 
ng rog material; Hertwig, G.,* using 
trog and sea urchin; Oppermann,’ using 
trout; Dalcq,? using frog; and Simon," 
using frog) have likewise stated that cer- 
tain iarge doses of radiation applied to 
either g. mete will allow fertilization but 
neyertheless prevent the irradiated pro- 
nucleus from participating in subsequent 
mitotic activity. [n Paper i1 we have stated 
plainly that in the sea urchin material, as 
used by us, fusion of the pronuclei takes 
"'nce quite as rapidly when опе or the other 
gamete is heavily irradiated as when 
neither is irradiated. The evidence sup- 
pccting this conclusion is based upon ob- 
ser ‘ations of living specimens and cyto- 
logica: examination of fixed material. In 
connect'« . with the present consideration, 
we wisi © inglicáte just how definite the 
cytolog:cakévidence is on this point and 
селейе” th re sible meaning. 


i ail to the material studied 
as. ng eavily irradiated (62,400 r 


ару пе of the gametes). Such refer- 
псе wowa Se: m permissible in view of the 
fact tha: ; ^r will produce a thresh- 
l rér thema and since 5,000 to 10,000 
ris « tolerance limit for a human patient 
eve “еп the divided dose treatment is 

a d spread over a long period of time. 
thus, wile our cytological observations do 

* pertain4fo material receiving a variety 
el do: 
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the prorucle: shod hasc beer m t 
UY this were а.. imp tar Fas er in gu 

sone. ы. Ёё 

"E. Q5 | борга". 
typ " «x Vat" £g ^ta a E. 
earl) parto he rirs* ci. a: «S. cys re 
be seen that despite the арос «ch ^ 
large dose of radiation to .. 04. кеспеге 
before fertilization, fusion of үзе ore.. сае 
is as complete as though ~ аа. аа 
been administered. Before Zi. л 
point, however, the material o. ы. ugate 


section will be presented since it bears сп 
the same problem. 


FIRST EVIDENCE OF MULTIP':ARFTY 

Since the multipolar cleavage c »served 
could not be accounted for or.. `s of 
polyspermy, differential slowing c the 
divisional rhythm of the nucleus .. ii, to 
plasm, or a tendency for the pronuclei *o 
remain apart, it was decided to revere> the 
procedure and look for the firs* ойсе 
of multipolar cleavage. Thus, we egan 
with samples which showed oustanding 
displays of multipolar mitotic figures, and ' 
proceeded progressively back over those 
fixed at earlier periods in the mitotic cycle.’ 
The results of our findings are indica. ^d in 
Figures 4 and 5. The lower rows show the 
types of mitotic figures which ma~ be 
found, whereas the upper rows show t..: 
stage Just previous. The stage preceding 
this is the one shown at the bottom of 
Figure 3, which, as indicated, is the same 
irrespective of whether radiation has been. 
applied. It thus becomes evident that the 
multipolar condition, at least in some cass, 
begins with the appearance of super- 
numerarv asters. Whether these arise 4e 
novo or from preéxisting asters is not vet 
apparent, but it seems abundantly clear 
that because of them, chromatin material 
predetermined under normal conditions for 
two blastomare$1s distributed among more 
than two and sometimes several. 

This raises the very interesting questton 
of what initiates the formation of asters. 
In the present case, accessory Ones are 
produced by irradiation of either: gamete. 


ey ya 


a fairly extensive literature indicating that 
they tend to remain apart under certain 
conditions. Thesmatter might be & opped 
on the grounds that other rac‘ations and 
other kinds of test material were “sed in 
the previous casis, except for the fact that 
С. l.errwig? also used a species of sea 
urchin (Parenchinus miliaris). Thus, it 





would perhaps be well to cite the evidence 
for lack of fusion of pronuclei as presented 
by Hertwig. 

After observing that the degree cf ab- 
normality increases with exposure up to 
a certain point beyond which it decreases 
again in certain forms, Hertwig set out to 
discover whether cytological evidence 
could be obtained in sea urchin material 
to confirm the hypothesis that heavily 
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е 
treated sperm n@ay enter the egg, Stimulate 
it to developmegt, but not participate ih 
its subsequent miioti. activity. Figure 6 
is a reproductiongof the ‘ind of evidence 
he found. 





i. will be seen the гым ^ the pro- 
nuclei occurs rather cr rg if aot 
entirely so, even in as s mE 

3 х `- 
\ 
ун” 
. 


Fic. 7. Photomicrographs of Arbacia punctucata material displaying a kody which has ^? 


of being the same as the extra-nuclear one believed by Hertwig to be irradiated sperm p 


nearances 
mat i 


however, the late prophase Stage vist у 
a small body of deeply niig materi 
lying free in the сусор lertwig Wa. 


led to believe t this i ir. dated 
sperm pronuclea. .3ateria h ome, 
way becomes separate ` Ё. л active 
nucleus—indeed a reascuabl: . dor 


from the morphological chai acc.. .stics dis 
played. With this in mind, similar stages 
of our material were examined for the 


A 
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. 
. = . . e a Im 
tri- and quadripolar mitotic figures (Figs. 
4 aad 5), for in these cases, it мом!” 


that the homogex.ous. chromac & 

simply dr '^* ‚Хо mage than DF са, 
* Á / +. 

but thi ; scheme would notjseem to. 


25 wtf Р = 

_„^йў in case of the lower geht: 

j 877 wh ere the mitotic configuration 
| , S / 

M / а 
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mind, оц" materia: was reéxanined t ^e 
wheth.r any appreciable omber of + -h 
be. 


1 


figures api E ES 56; 
whethere 1+ . "ance 
sugg-sting inconipie:e © чр 
could be found. Brief». a .. е 


(20 per cent or more) of the i 


Vic. 6. Repreduction of Hertwig’s figures showing evidence of sperm pronuclear material which did nat 
25 


enter ] 
if not comp! :tely, lost. е 
om a. oe -— 
1. sood bitamore elaborate. It is difficult 
to .nderstand how the chromatin in this 
case could have become so distributed if 
at the stage ‘st previous it was localized 
iw " geneous mass. The elabo- 
atc ight be expected to result more 
kart y from a condition ip which the 
chro.. tin material is rather widely scat- 
tered'at thestage just prior to the forma- 
tion of spindies—as, for example, the in- 
con.plete fusion of pronuclei. With this in 
H 






fusion with the egg pronucleus. Note that the identity of the sperm material becomes almost, 


were of the elaborate tvpe and still no 
cytological evidence of incomplete fusion 
could be found—that is, aside from that 
which is to be given immediately below, 
but which in the end seems to confirm chis 
conclusion. 

Strong evidence has been presented in 
Paper п and again above indicating that 
for a large dose of radfation applied то 
either gamete, the pronuclei fuse definitely 
and without question; vet we have jaoted 
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to'cause the chromatin ordinarily intended 
for two cells to be distributed ainong more 
than two, thus ^ausing a ch’. “ge n 

chromatin in the cell’: ti ME : must 
cases ‘cell death, The“ 55 О. chr’ natin ire 
irradiated. cells due to other means* has 
been extensively described in the jiterature, 
but littlé attention has been given to loss 
due to multipolar cleavage especially when 
accessory. astral systems appear to be the 


inciting ‘agents. In emphasizing this, we. 


recognize ‘tre fact that accessory asters 
Rave been induced in cells by a variety of 
‘agents with the consequent multipolar 
cleavage and cell death. However, it is 


nonetheless significant that irradiation may ` 


cause cell death by this procedure. 
Recognizing that chromatin may become 
_abnormally distributed in cells after ex- 
posure to radiation and taking into account 
one of the significant theories of cancer, we 
are able to indicate how radiation by the 
same mechanism of action may act in the 
well known dual capacity to produce death 
‚ in cells on the' one hand and malignant 
growth on the other. Boveri, a good many 
years ago (see the 1929 translation), set 
forth what remains today as one of the 
most plausible theories of cancer. Basing 
his theory on observations of multipolar 
cleavage in sea urchin eggs by polyspermy, 


Boveri pointed out that loss of precisely the. 


right chromosome component might be ex- 
pected to unleash certain malignant be- 
havior on the part of the daughter cells. 
While, in the light of more recent genetic 
development, it is clear that far reaching 
biological changes (including cell death and 
perhaps malignancy) may result from 


modifications, involving much less than’ 


whole chromosomes, the modern concep- 


tion of the cancer problem attests the: 


feasibility of the broader aspects of the 
Boveri Theory. In a recent U. S. Public 
Health Report (Reprint No. 2008) is a 
paper prepared by a committee of promi- 
nent investigators] appointed by the 


*Such as fragmentation and failure of whole or parts of 
chromosomes to go on the equatorial plate properly during 
mitosis, 
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| Surgeon, "unosi £o а у as far as 
. could be done, the fundamentalaspects of 
the cancer problein." 


ollowing statement.apy ars: "The new 
property (malign? zt): a ` wppears to 
‘develop sa'denly, * < ad charac- 
‘ter, and is ‘tranc..aitec- >. .^endants. 
It gives evidence of} |, =. Moe "4 mu- 


tation." ^ 

Thus, since cancer m , E: TA Sut 
frem mutation, since mile Hon puc 
duced by abnormal distributies ТОО ~ 
tin and since cells usually diea «2. alt 
of such distribution, it seems "^ ar ё at, 
radiation may by the same ine. .anism 
action act in the dual (seemingly.paradoxi- 
cal) capacity to produce either. death or 
mangaani growth. 

SUMMARY | 

т. Тє has been’observed that application 
of high energy radiation to either, gamete 
of Arbacia punctulata j just prior tó fertiliza- 
tion will, in addition to causing delay in 
the onset of cleavage, also cause the cleay- 
age to be multipolar; in fact, close to 100 
per cent of the individuals in a sample will 
be found to manifest this effect if the dose 
administered has been adequate. 

2. The reaction has a definite threshold 
dose and goes to completion in a usd 
narrow range of dosage. - 

.3. Although several possibilities were 
investigated, there is no evidence hat 
delày in cleavage and multipolar cleavage 
are. dependent on the same charge pro- 


duced in the cells by the ion iugi 


л 


v 


4. The multipolar condition 3 
to polyspermy, 

5. The cytokinetic and "kar okinene 
rhythms are not thrown out of р. 5e v ith 
respect to each other. 

6. For doses of radiation that will рг?” = 
duce close to тоо per cent mult" oar cleav- : 
age in the samples of materiai- they, is no 
evidence on incomplete fusic- * ,TO- 
nuclei. 2 

7. The first signs of multipa, _ eth 
appearance of accessory asters. These ap- 

| Consisting of Stanhope Bayne-Tones, Ross G. Harrison, C. C. 
SES Jobn Northrop and James B. Murphy. 


CN 
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In this report the 


we 


at 
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presence of such bodies. сае gi ow d 
‘kind of thing we were able to find in a good’ ` 
many instances. ic'is'"whus clear that our 
material сор tal" d bodies having appear- 
ances sim d not yreciselyZthe same 


aş those 1. = a6 * Uy Hertwig. 2 


-—. 





“Grane. tthis body might sd be 
polar” = xi 34, “ial, we set out to trace 
7 its ver 7 op 


nu Should this be isolated 

sc cete ial, as believed, it seems that 
c td “of its independent existence 
st: ....-Ue"fuaad all the way back to the ' 
pronuclei stages. In our case, however, the ` 
e* делсе of such continuity was even less 
than Hertwig's which. indeed was scant 
“enough. In our material, the late prophase 
nuclei displayed: no heavily staining bodies 
as did Hertwig's. Almost without excep- 
tion, the early prophase stages were as 
free of any such object as indicated by the 
photo micrographs i in the top row of Figure 
4. It seéms to us, therefore, that the extra- 
nuclear body of the late mitotic stages 
must arise de novo. Just where it first ap- 
n ‘rs is not clear, but it seems improbable 
that it can represent exclusively sperm pro- 
nuclear material which is aborted, off. by 
-the late prophase nucleus. Ás concrete evi- 
dence that this body is not irradiated sperm 
pronuclear material, we may state that it 
cau also be found when nonirradiated 
Spe *^ аго used and in the case of irradiated 
eggs. 

Thus, after considerable apprehension, 
it seems .' at we may safely and finally 
conclude -v at:for the conditions used, the 
pronuc! 'si7fosed to the extent that the in- 
dividu: P ^eents could got be distin- 
‘Ashes: «Ct our investigations have not 

avere ыркы eviderice as to whether 

Rhen dose . of radiation would tend to 
vt 

cause thé Tna „ле to remain apart; but, 


?in this а 5 14А to be emphasized 
thi ' 


Css ge usec? *. 2,400 г) was ade- 

equ ep ta „лсе close to the maximum 
delet ie Sivan? and nearly тоо per cent 
~“-niu st. Леауаве, thus making the possi- 


E bility ot incomplete fusion for higher doses 
seem unlikely. While there is some differ- 
ence Letween Hertwig’s findings and ours, 


“et 
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it seems to be more a.matter of i interpreta- y 
‘tion thari- ‘observation Hertwig s strongest 
evidez.e of incomplete fusion is based on 
the fact that'the cleavags- cells appear. to 
һауе тоте neatly, the’ haploid rather than 


-the dipleid_ number. of-chromosomes. Con- 


sidering the. confusion that map atise in 


. connection with this kind of evidence; it 


seems not quite adequate to settle the: 


-question completely. In any сазе, the find- 


ing of the extra-nuclear: bódies in the late 
mitotic stages of control and irradiated egg 
materials surely takes precedence over this 
evidence. 
While we have indicated that as long as 
the itradiated sperm is able to penetrate 
the egg, it will fuse with the egg nucleus in 
case of Arbacia punctulata, we do not wish 
to imply that such may be the case gener- 
ally. Packard’s work with Nereis material 
and that of others with Amphibia material 
(including unpublished work of our own) 
are so abundantly clear, indicating that 
pronuclei may be caused to remain apart 
by irradiating gametes, there seems little 
doubt about it. We therefore take the 


.position that the behavior of pronuclei of 
different forms may vary in this respect. 


DISCUSSION 


Having thus disposéd of the question of 
the fusion of pronuclei, and with the as- 
surance that for doses capable of producing 
close to: 100 per cent multipolar cleavage 
there is fusion to the extent that the sep- 
arate elements cannot be distinguished, we 
wish to return to the matter of-multipolar 
cleavage and indicate what appears to be 
an important mechanism of cell death. | 

It is a recognized biological fact that the | 
loss of chromatin usually results in serious 
injury to a cell and most often in cel! death. 
Hence, shortage of chromatin in cells re- 
sulting from multipolar cleavage (or any 
other type of action) may be expected to 
bei injurious or lethal. From what has*been 
said, it appears that irradiation in certain 
cases may act on nuclear material in such 
à Way as.to cause accessory asters to form 
‘and that these іп turn act during-mitosis 


кы 
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А," Тг 


`y pre 
М 


parently.act to cause the®chromati ordi- 


harily predestined for two cella ‘to be 
divided among several, thus causing chro-: 
matin deficienc! -in the cell progeny. 


8. By f° озь оЁ mination, it ap-. 
pears that. 77^ asters are formed: 
аѕ а ressis - 27 2s Jauuuced in the nu- 
Mw p ЕС * irtadiation. 

Г rs ing fact, although no 


то matt KGa. „зеп attached to it as yet, 


tF imultitlar condition may be in- 
d. a : diation of half a normal nu- 
cle i&— is, a gamete. 


сад, 0: `Me basis of the fact that chro- 
Destin: de.ciehcy usually results in cell 

death, it^has been pointed out that prob- 
ably one, o£ the important mechanisms by 
which irradiation causes cell death is the 
production of accessory asters, which in 
turn cause the chromatin to be abnormally 
distributed at the time of mitosis. - 

11. Fufther, in view of the fact that 
chromatin modification stands as опе of 
the plausible explanations of cancer, we 
are able to point out how radiation may, 
by the same mechanism.of action, function 
in the well known dual capacity to produce 
cell death оп the one hand and malignancy 
on the other.. 
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THOMAS ALLEN GROOVER 
1877-1940 


ТЫ, MAG ALLEN GROOVER was and Sarah Jane (Joiner) Groover. His fa- 
4 born at Pidcock in southern Georgia ther, who was a farmer, was a Confederate 
on. May 1, 1877, a son of Thomas Alfred soldier during the Civil War and had lost 
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an arm in action. Dr. Groover received his 
early education in the public schools. of 


Brooks County, Georgia. Bec С finan- 
cial considerations it did nc* »ssible 
for him to continue his ес оа, bué 


through the good offices of the Hon. Hoke 
Smith of Georgia, who was Secretary of the 
Interior in President Cleveland's Cabinet, 
he was appointed as assistant messenger in 
the Department of the Interior. He then 
came to Washington in 1893 and resided 
there all the remainder of his life. In 1894 
he entered the Medical Department of Co- 
lumbia University, which later became The 
George Washington University, and grad- 
uated therefrom in 1898. In 1926 his alma 
mater conferred upon him the degree of 
Doctor of Science. After internship at the 
Garfield Memorial Hospital he was ap- 
pointed physician with the Isthmian Canal 
Commission and in that capacity spent the 
next year in Nicaragua. 

Dr. Groover returned to Washington in 
1900 and entered the general practice of 
medicine. At the same time he began work 
їп roentgenology at the Central Dispensary 
and Emergency Hospital. Although he did 
not completely specialize in radiology until 
1912, he was actively engaged in that field 
from his entry into it in 1900 up to within 
three months of his death which occurred 
on April 20, 1940. It was in those early days 
from 1900 to about 1904 or 1905 that he 
suffered the injuries to his hands which re- 
sulted in amputation through the left fore- 
arm in 1926 and in final involvement of the 
right axilla and lung which cost him his life. 

Dr. Groover was closely associated with 
the scientific progress and the organiza- 
tional development of radiology in this 
country during the entire first forty years 
of the present century. He made numerous 
contributions to the literature and was al- 
ways interested and quietly helpful in 
everything that affected the welfare of the 
specialty that he loved. He was insistent, 
however, that the radiologist is primarily a 
physician, and as such he always estab- 
lished a personal relationship with every 
patient who came under his care. His mem- 
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bership in medieal organizations §ncluded 


the follqwing: Medical Society of the Dis: 
trict of Columbia. 2f which he was Presi- 
dent in 1925; Fel''ow of tt ^ ~erican Med- 
ical Associatior “ellow . ine American 
College of Physicians: ^ mber of the South- 
ern Medical Associa~. of which he was 
Vice-President in 192: membe. of the 
American Roentgen Ray Society, and its 
President in 1925; member of the Radio- 
logical Society of North Ar: vica: ¥ellow of 
the American College o: Radimogy in 
which he served both as President and as 
Chancellor. 

Dr. Groover’s work as a ргасисии ra- 
diologist was characterized by the utmost 
painstaking care and attention to detail. 
He not only required the best possible tech- 
nical work but spared no time nor personal 
effort to arrive at a correct interpretation 
and final diagnosis. He had aeveloped in 
himself to a very high degree those quali- 
ties which are indispensable in the good 
physician, accuracy in observation and a 
keen sense of relative values. He was a @- 
agnostician of unusual ability. In manner 
Dr. Groover was quiet and reserved. Being 
of a very studious habit, he made it a rule 
to spend at least one hour a day in the 
reading of medical literature. He had great 
qualities both of mind and heart which 
were unusual and outstanding. His al^ ` у 


as an organizer and executive wa ‘ell 
known. His careful, methodical att on 
to all the details of bookkeepir cords 
and management laid the fo n fo. 


his professional work. He ai ..:ys looked 
upon business arrangements, however, as a 
means to more important end: "AS „256 
and last a physician. Even . 

every branch of which he was pr 


insisted must alw ays be lopked uon as an „ 


integral part of general an dici pia uuu” 
His outstanding mente! Nite pi 
were patience and awgre^. cu, i 


methodical, painstaking care in. ai эр 


nostic and therapeutic proc’. 

inant moral characteristicv Jake mn se 
of justice, right and fair dealing. 
unfailing patience in compromising differ- 


‚ө 
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ences of opinion among ‘his associates, a sel, апа his loss will be keenly felt in many 


sane judgment in arriving at imposant de-  organi^2tions in which his advice was 
cisions, ahd abowe al, 7 kindly, tolerant highly  , .. His death adds another mar- 


charity towë witk ¥ əm he could not tyr to - soll of those who have sacri- 
agree. He will be тезу 1. оѕей by his close fced thu у> in the interests of science 
associates who w -'customed to call and humanity. 

upon him almost + “ur his helpful coun- ARTHUR C. CHRISTIE 
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UNITED STATES ОЕ АмЛ77СА е 

AMERICAN Roentcen Ray Society 
Secretary, Dr. С. В. Peirce, Royal Victoria Hospital, 
Montreal, Canada. Annual Meeting: Hotel Statler, 
Boston, Mass., Oct. 1-4, 1940. 

AMERICAN COLLEGE or RADIOLOGY 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago, 
Ill. Next Annual Meeting: Commodore Hotel, New 
York City, June 12, 1940. 

SECTION on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: New York City, June 10-14, 

* 1940. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, №. Y. Annual meeting: Cleveland, Ohio, Dec. 2-6, 
1940. 

RAD OLOGICAL Secrion, Batrimore MepicaL Sociery 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

RADIOLOGICAL Section, Connecricur MEDICAL ЅОСІЕТҮ 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets twice annually in May and September. 

Section ох RADIOLOGY, ILLINOIS Srare MEDICAL SOCIETY 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Ill. Next meeting, Peoria, Ill., May 21-23, 1940. 

RaproLocicat Secrion, Los ANGELES Co. Мер. Soc. 
Secretary, Dr. Wilbur Bailey, 2007 Wilshire Blvd., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at County Society Building. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL AssOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

ВЮкоокүх Roenrcen Ray Society 
Secretary, Dr. L. J. Taormina, 1093 Gates Ave., Brook- 
lyn, EN Y. Meets monthly on first Tuesday, October to 

: April. 

BurraLo RADIOLOGICAL SOCIETY 
Zecretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N. Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 

Cuicaco RoENTGEN SOCIETY 
Secretary, Dr. C. J. Challenger, 3117 Logan Blvd. Meets 
second Thursday of each month October to May in- 
clusive at the Hotel Sherman. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. | 

CLEVELAND RADIOLOGICAL SOCIETY 
Sverctary, Dr. H. A. Mahrer, 10515 Carnegie Ave. Meets 
-t 6:30 р.м. at Mid-Day Club rooms on fourth Monday 

* ża% month, October to April, inclusive. 

DENVER RADIOLOGICAL CLUB 
Secretery, Dr. Р. R. Weeks, 520 Republic Bldg., Denver, 
Colo. Meets third Friday of e-ch month. 

Dergair RoEsTGEN RAY хо Rapium Socrery 

cvetary, Dr. E. К. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 

Wayne County Medical Society Building. 

FLORIDA Stare RADICLOGICAL SOCIETY 
Secretary, Ur. І. N. Moore, 210 Professional Bldg., 
Ocala, Florida. Mee-ings in May and November. 
&Eoacia R^oIoLOGIcAL SOCIETY 

"ecreiary, Dr. R. C. Pendergrass, Prather Clinic Bldg., 

"ArPericus, Ga. Meets in Noveraber and at aunual meet- 

ing c£ Medicai „хес аўса af Georgia in the spring. 

11024017 Ва.логосл АЕ SOCIETY 

Secretary, Dr. Win? ie! ivilander, St. John’s Hospital, 

Sprin алаа, ай. Meexings neil quarterly, on the fourth 

Sunday of the топо. 

INDIANA RozNTGozN SOCIETY 
Secreta у, Dr. C. C. Taylor, 23 E. Ohio St., Indianapolis, 











ROENTGEN SOCIETiES* 


Ind. Meeting held the second Sundzy in May annually. 
Kentucky RabtoLoGICAL Socrszy 
Secretary, Dr. J. C. Bell, 402 Heyburn Blde., Louisville. 
Meets annually in Lou:svilie on third Sunday afternoon 
in April. 
Lone Istanp Ки. 310640 L SozizTé |. 
Secretary, Dr... srcua Wiener, 1430-48th St., ^. coklyn, 
N. Y. Meets Kings County Mua. Soc. Bldg. i- onthly 
on fourth Thursday, October to Mi 8: 
MICHIGAN ASSOCIATION or RoEN1c. ‚бїз 
Secretary, Dr. J. E. Lofstrom, 15 jo wd Wi. wy 
Detroit. Three meetings a year, Кап, Wo: > e 
MıLwaukee Roentgen Ray Society 
Secretary, Dr. I. I. Cowan, Mt. Sinai Hosvits!. Mil- 
waukee, Wis. Meets monthly on fits ау oct КАЙ. 
versity Club. 
Minnesora RADIOLOGICAL SOCIETY 
Secretary, Dr. J. P. Medelman, 572 Lowry Medical Arts 
Bldg., St. Paul. 
Nesraska RabroLocicAL Society 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha 
Nebr. Meets third Wednesday of each month, at 6 р.м. 
at either Omaha or Lincoln. 
New Encianp Roentcen Ray Society 
Secretary, Dr. A. O. Hampton, Massachusetts General 
Hospital, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 
RaprorocicAL Sociery or NEw JERSEY 
Secretary, Dr. W. J. Marquis, 198 Clinton Ave., Newark. 
Meets annually at time and place of State Medical Sẹ- 
ciety. Mid-year meetings at place chosen by president. 
New York RorNTGEN Society 
Secretary, Dr. R. D. Duckworth, 170 Maple Ave., White 
Plains, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:00 pm. ~ 
NonrH CanotiNA Roenrcen Ray SOCIET 
Secretary, Dr. Major Fleming, Rocky Mo 
nual meeting at time and place of State Med, c. осе 
Mid-year scientific meeting at place designated. 
Centrat New York Roentgen Ray Society®, | 
Secretary, Dr. С. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year—January, May, November, 
Paciric RoENTGEN CLuB 
Secretary, Dr. L. H. Garland, 450 Sutier St, - 
cisco, Calif. Meets annually, during meeting of шл. 
Medical Association. о, е? 
PENNsyLVANIA RaproLoGicAL SocigrY ~ * 
Secretary, Dr. L. E. Wurster, 416 Pr- St. * n asport, 
Pa. Next annual meeting, Hershey, Н. ~; * Pa., 
May 17-18, 1940. -$ 
PHILADELPHIA RoEN@GEN Ray Society „© » 


> 


, 











оз” 




















Secretary, Dr. В. К. Young, Temple University Hospital. 
Meeting first Thursday of each month fror cine © 
May inclusive, at 8:15 p.m., in Thompser. oe ! 
of Physicians, 19 S. 22d St. 5 uA" 

PirrspurGH RoENTGEN SOCIETY — , 

Secretary, Dr. H. W.: сс. ` Е 
ings held second Wednzsu 
October to June a&vario-^ "n an 

RocuesrER RoENTGEN har Ф? е 
Secretary, Dr. S. €; Davidgor. 
on second ay frome setot 
8 P.M., Rochester Acaden yer 

Sr. Lours Socizi. oF оойт - 

Secretary, Lv. W. К Mueller, сер 
Meets fourth Wed... sday*nf Octob. 74 
and May, at a place dcs: ed by eve pres 
San Francisco RaproLocit2r бостЕТУ - 
Secretary, Dz. H. A. Bilt: aso putter St., S... 
Meets morthly cn. third) t^sdey at 7:,5 P.M., first 
ик шош! дё Yoiand Hall, second six тсе. at Lane 
all. * 


* Sccretartes of Soc'eties not here listed are requested to send the necessary information to the Editor. 


Francisco. 2: 












Ѕоотн Caroitna X-Ray Society 
Secretary, Dr. Hillyer Rudisill, Jr., Ropet Hospital, 
+, Charleston. bleets in Charleston on first Thursday in 
Novembar, also at the time and расе of South Carolina 
State Meslical Association. 
TENNESSEE RÆDIOLOGICAL SocrEr 
Secretary, Dr. F. B. Bogart, 311 Medical Arts Bldg. 
Chattanocza, Tenn Meets annually at the time and 
place of the "Tennessee State Medical Association. 
'TExas RADIOLOGICAL SOCIETY 
Secretary, Dr. L. W. Baird, Scott and White Hospital, 


lenis! ‘exas. Next айяпа1 meeting, January 18, 1941, 
Sheima:, Texas. 
Universit ^7 Miceeican DEPs""wENT Or ROENTGEN- 
OLOGY > P'uETING 
weh ach Munaay ev cing ыт £ tember to June, 
at 7 vs. at University Hospital, À 


Usrere rrt oF ғ Wisc омзіх RADIOLOGICAL CONFERENCE 
7. 7. ^ Pohle, 1300 University Ave., Madi- 
eet: y Thursday from 4:00-5:00 P.M., 
m ‚ Servi. sviemorial Institute. 
YE IM, nj /'&9LOGICAL SOCIETY 
} 2 Dr. V. W. Archer, University Hospital, Uni- 
war атт, Уа, Meets annually in October. 
Aas Me ‘E RADIOLOGICAL SOCIETY 
deer kar. E T. Holtz, American Bank Bldg., Seattle. 
Meets fourth Monday of each month at the College Club, 
Seattle. 
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CunA 
SociEDAD CUBANA DE RADIOLOGIA v FISIOTERAPIA 


Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Caba. Meets monthly in Havana. 


BRITISH EMPIRE 
BRITISH IssrrrvrE or RADIOLOGY INCORPORATED WITH 
THE RÖNTGEN SOCIETY 
Meets monthly on third Thursday, from November to 
June inclusive, at 8:15 р.м., 32 Welbeck St., London. 
Section or RapioLoGy or THE Rovar Society or MEDI- 
Sine (Conrinep to Mepicat Mempers) 
Meets on the third Friday of each month during the 
winter at 8:15 P.M. at the Royal Society of Medicine, 
1, Wimpole St., London, W. 1. 


Facorr отоо TS 
X Barbara M. Key, 32 Welbeck St., London, 


Ande 
E - XADIOLOGY AND Mzpicar ELECTRICITY, AUS- 
4.ASIAN lxiss1CAL CONGRESS 
297 . M. Cutler, 139 Macquarie St., Sydney, 
3 S es. 
RADIOLOGICAL S&crroN or THE VICTORIAN BRANCH OF THE 


. В "risu. Mfpiean Association | 
1 +, ал. Sith Hallam, St. George's Hospital, 
Ao 075 \“2lbourne, E. 4, Victoria, Australia. Meets 


monthiy from March to November inclusive for scientific 
_ discussion.» * 
Самара а: SOCIATION оғ RADIOLOGISTS 
бесте": me ot > Singleton, Medical Arts Bldg., 
з? ^ 
T ле т. CANADIAN MEDICAL ASSOCIATION 
Seer fr, Dr. CPM. Jo es, Inglis S, Ext., Halifax, N.S. 
м: п чл Secr .N, New ZEALAND British MEDICAL 
"ps Colin Anderson, Invercargill, New Zea- 


adi Jueces, »3 
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‘GENO 

ға ced Alliés, 134, Louvain 
Sunday at d’Eg- 
mmertime. 

ECTROLOGIA 

carral, 7, Madrid, 


jx 
E y on seco 
( ,^Xceptin t 
DE op, Бо 
У EN DE FRANCE 
on secord T* sday, except during 
тет, 12 Rue de Seine, Paris. 
ai (SCHWEIZERISCH Réwt- 
ы СЕМ-СЕЗЕ:ЬЗСНАРТ) - 


Secretary iov. French рца Dr. A. Grosjean La 
Chaux d«-Konds. * 


Secretary for German language, Dr. Scheurer, Molzgassef* е 


Biel. Meets annually in different cities. 

QSociéré Francaise D’ELECTROTHERAPIE ET DE RADIOL- 
OGIE MEDICALE 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 


ASSOCIAT ^* f IRMAN ROENTGENOLOGISTS AND RADI- 
,OLOG'* 5 4 CHO-SLOVAKIA 
- Secret Ұ, нег Altschul, German University, 
Prag: . . 42. 
EUTSCL. г ТСЕ -GESELLSCHAFT (GESELLSCHAFT FÜR 


RóNTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent Secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Süp- омо WESTDEUTSCHE RÓNTGENGESELLSCHAFT 
Meets annually in different cities. 

NORD- UND OsTDEUTSCHE RÓNTGENGESELLSCHAFT 
Meets annually in different cities. . 

Durcu Socigry or ELECTROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
spring, and one in the fall. 

SociETA ІТАІЛАХА RapioLocia MEDICA 
Secretary, M. Ponzio, University of Turin, Prof. Turin 

SocigrATEA Romana DE RADIOLOGIE 51 ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Márácine, 30, 
S. L, Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

ArLL-RussiaN ROENTGEN Ray Association, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. С. Simonson. 
Meets annually. 

Lenincrav RoENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow RoenTGEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. Ta 
Konobejevsky. Meets monthly on first Monday at 8 
o'clock. 

Ро изн Society or RADIOLOGY . 
Secretary, Dr. Jan Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, PoLisH Society or RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. Meets once a 
month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime: 

Society or Mepicat RADIOLOGY IN SWEDEN 
Meets in Stockholm. 

Society or MEpicar RapioLocy iN Norway 
Meets in Oslo. 

Sociery or Mepicat RADIOLOGY IN DENMARK 
Secretary, Dr. G. Biering, Copenhagen. Meeus ths second 
Wednesday of each month iram October. to 1 
Copenhagen, at 8 'oclo.l iit 
genology. 

Society or MEpicar Rapiotocv 1N Емил 
Meets in Helsingfors. 

VIENNA RoENTGEN SOCIETY 
Meets first Wednesday of each monch, at 6730. P.M. 2t 
Zentral-Réntgen Institut des аНретпеіпе» Kranken- 
hauses Alserstrasse 4. ` 





uly in 
State Institute cf Raert- 


OxikNT =r 
Japan X-Ray ASSOCIATION 
c/o Orthopedic Svrgery, Tokyo dippers! Universic 
Meets annually in April. 
Kinki RoENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Тара Sais Ogawaoike 
Терап. Meets bi-monthly on third Sunday, 
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Although the so-called National Heaith 
Bill drafted by Senator Wagner last year 
failed to reach the Senate floor, reports 
from some sources are that it is currently 
being revised and will be reintroduced be- 
ferc the Seventy-Sixth Congress adjourns. 
Meanwhile, various bills intended to ac- 
complish certain aims of the original bill 
have been introduced in the national Con- 
gress. 

The Wagner-George Bill, S. 3230, upon 
which hearings have already been held, 
called for appropriation of $10,000,000 the 
first vear for construction of hospitals in 
needy areas, title to remain in the federal 
government. The Mead Bill, S. 3246, pro- 
posed to authorize a federal appropriation 
of $300,000,000 for loans to states for hos- 
pitals, water, sewers, stream pollution con- 
trol, and related projects and facilities. Of 
the total, $100,000,000 was to be devoted 
to hospital projects. Senator Mead, in his 
bill, defines a hospital as any institution for 
treating disease, including any health, di- 
agnostic or treatment center, station or 
clinic. 

A bill introduced by Senator Taft of Ohio 
on April 18 embodies certain of the recom- 
mendations contained in a memorandum 
left by representatives of the American 
Medical Association following a conference 
in Washington on January io. It would 
provide that the federal government con- 
* ibute, for a period of five years and from 
annual appropriations of $10,000,000, from 
40 to 9o per cent of the cost of hospitals 
constructed with the approval of a Na- 
tional Advisory Hospital Council ap- 
pointed by the Surgeon-General with the 
approval of the Federal Security Agency. 
Title to the hospitals would rest in the local 
jurisdiction. 

In all these bills, equipment to be in- 
stalled in the hospital is contemplated as a 
part of the cost of construction, it seems. 
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In the case of she Wagner-George bill, at 
least, this would,entail a certain amount of 
governmental supervision in the sc of this 
ec ipment. The status- © radiologists op- 
erating in suchihospitals |: a-matter for con- 
jectute. ваг) i 
» А revised version of the Wagre -Ge. 
Bill was reported out {>> the Senate Com- 
mittee on Ecucrtion and Labéf, bv Cen- 
ator James E. Murray of Montena on 
April 3o. The Соттїег ik: tos in 
its report that the new bii. is des'gned ts 
accomplish part of the original . s. 
Health Bill and that it is on!) the initial 
step in the Committee's projected prog. т. 

The revised bill would appropriate $10,- 
000,000 the first fiscal year to be rse? `» 
hospital construction and an equal amount 
for each of the five succeeding yeers to be 
used for grants-in-aid to states and sub- 
divisions thereof for construction and main- 
tenance of hospitals. It also autherizes the 
use of 2 per cent of the appropriations for 
the training of personnel necessary for such 
hospitals. Title can be acquired by the 
local county or state. The proposal ex- 
pressly states that the hospitals are to be 
used for “diagnosis.” 

Kansas’ Senator Capper is less mo... 75 
the proposals contained in his bili. i^ :r 
duced on March 25, itis the revised Epstein 
Bill and calls for $50,000,000 the first v эг 
and indeterminate amounts ^^ su: ng 
years to induce states to establish ms 
of compulsory health insurance w er the 
Social Security Act. 

Senator Henry Cabot Lodse о} Mass- 
achusetts introduced on Marcn i^ a bili to 
provide for a *deral health insu ^ >- 
gram and the furnishing of “th 
services and facilities which havé ^ 
standardized in their natuge, but which F~- 
cause of high cost are no 
cases where their исе wou 
ably desirable." 

In discussing his bill, Senara 
“T believe it is not disputed that 7 
instances occur every day in whic. x rev 
examinations are desirable— nay, essentia: 
—but are not given because of the prohibi- 
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tive cost®, The suffering whech could be pre- 
vented by prompt x-ray examination is in- 
describak'e. Needless to say, the preven- 
tion of disease’ ^utomatically tends: со 
reduce the coss.-f caring for the disease 
once it has been al! ' to take ho:i. The 
use of. respirators аи X-rays involves a 
technique which has become relatively 
staridardiged. In the caceof the x-ray, it is 
not inconceivable that it would become a 
routine cart. 514 гету physical examination 
were it uct fer cae cost. In the case of peo- 
ple of/fnoderate means the cost prohibits 
its use. In thc case of persons who can af- 
ford:ity thease of x-ray is knowrr to be so 
unusual that its prescription sometimes 
causes alarm." 

A feliow Bostonian, Dr. Hugh Cabot, 
adds fuel to the flame by continuing his 
self-appointed rôle of propagandist for 
medicai reform. 

Dr. Cabot, it will be recalled, is the au- 
thor of an article in the April American 
Magazine, in which he airs some of his own 
pást practices and concludes that the best 
way to prohibit the repetition of such ulte- 
rior practices as he confesses is to socialize 
medicine. He is apparently unaware of the 
national examining boards like the Ameri- 
can ‘Board of Radiology, for he leaves the 
impression that any doctor may set him- 
зе' up as a specialist without any special 
qu "' otions. He omits any mention of the 
fac - strenuous efforts are being made 
by ore-nized medicine, without the need 
for g nental regimentation, to police 
its own members and raise the standards 
for specizlty practice. i 
D e Journal of the Indiana Medical 

con inenting editorially, “Doc- 
,orge:s that only a very small рег 
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cent of M.D.'s are surgeons. Most of the 
concitions for which patients seek relief are 
medica functional—no* surgical, and 
one of a. t duties of « ` ctor is to re- 
lieve t^^ patient of worry through personal 
contact. Doctor Cabot is not accustomed to 
this phase of medical practice—he is used 
to going to the operating room where the 
patient is completely ready for the surgery 
that he performs. He is not called upon te 
see the patient through the minor dif£zvl- 
ties for which the physician collects one and 
two dollar fees. The big fees of the surgical 
specialist are best known to him and he has 
had little opportunity to know about the 
kind of medical practice that the average 
physician does—not the extremist or the 
ultra-conservative, but just the average 
physician." 
Mac F. Сана, 
Executive Secretary 


PITTSBURGH ROENTGEN 
SOCIETY 

On Monday, April 29, 1940, the members 
of the Cleveland Radiological Society wera 
the guests of the Pittsburgh Roentgen So- 
ciety at a meeting and dinner at the Hotel 
William Penn in Pittsburgh. Fifty-six 
members and guests attended and an ex- 
cellent scientific program was presented. 
Dr. Lloyd R. Craver of the Memorial Hos- 
pital, New York City, spoke on the subject 
of "Bronchiogenic Carcinoma,” Drs. 
Charles Higley and Harry Hauser of the 
Cleveland City Hospital spoke on the “Di- 
agnosis and Treatment of Intrathoracic 
Hodgkin's Disease," and Dr. Paul G. Bo- 
vard of Tarentum, Pennsylvania, gave a 
paper on “Diagnostic Problems Associated 
with Silicosis.” 
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WASHINGTON, D.C. 28] 


SINCE the development of the Geiger- 

Müller type tube in 1928! for the de- 
tection of minute quantities of ionizing 
radiant energy, there have been many im- 
provements in both the tube and associated 
circuits. Numerous authors have described 
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circuits for the use of this tube (Locher 
and Weathe:wax;? Braestrup, Murphy and 
Whitaker; Taft,! and others). 

The circuis described here (Fig. 1) is 
mere simple, compact and portable than 
any previously described. The successful 
operation of this circuit depends upon the 

* Fellow in Radiology witii Dvs. Groover, Christie and Merritt 


4t Georgetown University. Hospital and Medical School, Wash- 
ington, D. C. 
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fact that crystal type headphones. 5: » du 
The high impedance of this туле of hc. af 
phone enables it to be conneccea ir ceric: 
with the high impedance of the Geizer- 
Müller tube, and a very satisfac: y rez 
sponse is obtained without audiuonal 
amplification. It is obvious shut ‘he circuit. 
is designed for use with headpb^nes only. 
In many applications of the Geigei-Müller — | 
tube this is all that is desired as in the 
finding of lost radium, etc. 

It is desirable to have a portable power 
supply for use with the above described 
circuit. There are small portable batteries 
designed especially for use in stratosphere 
balloons. These batteries would probably 
be an ideal high voltage source but have — 
not been commonly used due to theii cost. 
A portable high voltage power supply has — 
been described by Taft, which oper: ss - 
upon the same principle as t^e 
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ар- a 
ply of an automobile radic „Не 
uses an induction coil аһа у; . 1 tube — 
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rectifier. 

The power supply usc. bv |... 
operates upon the same prne: 7 => 
noted above but has been n 
eral respects in regard :о de: 
rate interrupter and ёга оте 
This produces greater stabilit: 
voltage circuit. Due tu + 
the voltage in the secondz 
may be used as a rectifier 
very efficient in this case, thi 
the necessity of using апу vacuunNesape 
One side of this spark gap 'Shoüld- he 
needle point and the other side a flat s : 
face as shown in the diagrani. The detector ч 
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circuit nfust be shielded from the power А REFERENCES 

supply circuit. In the circuits as descri ed Pee c. and Mürver, W. Phys. Ztschr., 
above there-is no audible power suppiy * , teat , =. 

noise produced in the headphones. Fhe 2 5 ones, па Weatur: |, x, J. L. Use of 


ground evmboi ¿s vsed in the diagram: eiger-Mülle counters for iocating radium 

"Ah: pe КЕ E oc for measuring ez ma-re intensities. Radi- 
refers to the met:' czninet as being ^t - қ. 
Е ology, 1936, 27, 14° -157. 


grcunc erential iw a4 res péct. to the; re~ 3. BRaEsTRUP, C. R., :umezsv, E. J., and Wurr- 


тапіс: Ot + гс. AKER, M. D. Rauiological applications of the 
The ain feat «s oi ist ument are Geiger-Müller counter. Am. J. ROENTGENOL, & 
^hesles»-xety „act, simple and readil Rap. THERAPY, 1937, 35, 915-922. 
, dX : E : P : y 4. Tart, R. B., Battery operated Geiger-Müller 
polubic. The endre apparatus, with the : : i 
А = PR : : counters with a new type of voltage supply. 
exce, . ^7 of inc aeadphones, is contained Radiology, 1936, 27, 616-617. 





is a metal cabinet 6 X 6 X 6 inches. 
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